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NOW 

and/or 

LATER 

To get the most out of analog data, 
you should be able to see it now or 
see it later, use it now or use it later. 
The ideal combination of recording 
instruments for making the most of 
your analog data is a Honeywell 
tape recorder, such as the compact 
Honeywell 8100 portable instrumen- 
tation recorder/reproducer, used 
with the Honeywell Visicorder 
Oscillograph. 

For immediate readout, the Visi- 
corder gives you an instantaneous 
reed’d of 1 to 36 channels of data 
from DC to 5000 cycles per second. 
A variety of paper speeds from .1 to 
160 inches per second gives you the 
trace resolution you need. Five mod- 
els of the Visicorder are available. 
At the same time, you can record up 
to eight channels (plus voice and 
compensation) of data up to 10,000 
cycles on the 8100 portable. Later 
on, you can play selected portions of 
your data into the Visicorder. Four 
tape speeds ( 1 H , 3 , 15, and 30 ips) 
give you record and playback versa- 
tility for whatever frequency you’re 
recording. 

In the Honeywell 8100, several head 
and tape configurations arc available 
(including IR1G). All models have a 
built-in calibration panel, automatic 
switching of center frequencies, and 
a new, improved tape drive that cuts 
flutter to a minimum and eliminates 
tape breakage. A built-in monitor 
scope and voice channel are optional. 
In addition, Honeywell manufac- 
tures complete laboratory tape sys- 
tems with capacities of up to 60 
channels on 2-inch tape. 

For complete information about the 
Honeywell 8100, the Visicorder 
Oscillograph, and other recording 
equipment, contact your nearest 
Honeywell office, or write: Honey- 
well, Denver Division, Denver 10, 
Colo. Or call us direct at 303:794- 
4311. In Canada, contact Honeywell 
Controls, Ltd., Toronto 17, Ontario. 

DATA HANDLING SYSTEMS 


Honeywell 


HOW TO PICK A WINNER! SERVOVALVES OR HORSES 


With the eye and a stopwatch. It takes both to pick 
the thoroughbred who’s a stakes winner. Now, let's 
see what it takes to handicap the winner in servovalves. 

Proper balance between performance and cost. That’s 
the way to select a servovalve. Vickers lets you select 
a servovalve rated exactly to your application. Because 
you can choose from both jet pipe and flapper nozzle 
servovalves, your selection can combine high response 
characteristics and contamination tolerance to suit 



Let us help you make a trade-off study that is bound 
to provide you with the exact combination of perform- 
ance characteristics you need ... and at a cost that fits 
your program requirements. While you're at it, write for 
Servovalve Bulletin A-5281 and for Vickers Servovalve 
Terms and Definitions Handbook. Write to Vickers 
Incorporated, P. 0. Box 302, Troy, Michigan. 



Two basic Vickers servovalve designs include: the minia - 


tolerant Jet pipe valve (right). 





This computer system has been called 
“the most trouble-free piece of 
electronic gear in the U.S. Navy today.” 


Quick! What company makes it? 


Those familiar with the Naval Tactical 
Data System (NTDS) will tell you : Univac. 

After weeks of rugged tactical maneu- 
vers, an Admiral recently called this system 
“one of the finest pieces of machinery the 
Navy ever got its hands on... the most reli- 
able large-scale system in the fleet today.” 
Univac is responsible for the NTDS com- 
puter, the peripheral hardware and for the 
system integration. 

What does NTDS do? It automatically 
locates and tracks enemy targets, provides 
for their identification and supplies high- 
speed computational assistance in the selec- 
tion of appropriate countermeasures. A 
high-capability integrated information 


processing and transmission system, the reli- 
ability of NTDS will help assure U. S. naval 
supremacy. 

Is capability like this unusual or un- 
common at Univac? Not at all. From yes- 
terday’s Eniac and Binac, to today’s fluid 
mechanics, microelectronic circuitry and 
thin-film magnetic memories, UNIVAC has 
made most of the industry’s major technical 
advances. Univac offers a quick response to 
every demand... outstanding scientific and 
engineering talent. . . total systems program- 
ming and management capability. If you’d 
like to put some of this demonstrated com- 
petence to work for you, better call Univac, 
quick ! univac division of sperry rand corporation 


AEROSPACE CALENDAR 


Nov. 18-19-Symposium on Unconventional 
Incitlal Sensors, Famiingdale. N.Y. 
Sponsors: Republic Aviation Corp.; N.Y. 
Scientific and Technical Liaison Office. 
Air Force Systems Command's Research 
and Technology Div.; Bureau of Naval 
Weapons. (Classified.) 

Nov. 18-20— Sixth National Symposium. So- 
ciety of Aerospace Material and Process 
Engineers, Olympic Hotel, Seattle. Wash. 

Nov. 18-22— 10th National Plastics Exposi- 
tion, Society of the Plastics Industry, Mc- 
Cormick Place. Chicago, 111. 

Nov. 19-21-1963 AtomFair, Hotel Ameri- 
cana, New York, N. Y. Co-sponsors: 
Atomic Industrial Forum; American Nuc- 
lear Society. 

Nov. 19-21-Conference on Stratosphere- 
Mesosphere Structure, El Paso, Tex. 
Sponsors: Texas Western College; A 


ican Mete 


n In- 


Nov. 19-21— 42nd f 


s and Astronaut! 

and Manufacturers 
Assn., Shamrock Hilton, Houston, Tex. 
Dee. 3-5-Joint Annual Meeting and Con- 
vention, National Pilots Assn, and Na- 

National Air Taxi Conference, Fontaine- 
bleau Hotel, Miami Beach, Fla. 

Dee. 3-5— 33rd Symposium on Shock. Vi. 

U. S. Naval Research Laboratory, Wash- 
ington. D.C. 

Dec. 3-5— Annual Meeting, Assembly of the 
(Continued on page 7) 
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Engineers 

and 

statisticians 

take 

note: 



This calculator squares numbers and 
extracts square roots automatically 


And it’s the only desk calculator in 
the world that does: the Friden 
SRQ Calculator. 

To square a number, simply enter 
it on the keyboard, and touch one 
key. The answer appears in the 
upper dials. 

To extract a square root, simply 
enter the number on the keyboard, 
and touch one key. Your answer 
then appears in the lower dials. 
These exclusive features, plus 
Friden fully automatic division 
and touch-one-key multiplication, 
free you for important tasks. The 


Friden fully automatic Calculator 
performs more figurework steps 
automatically than any other desk 
calculator you can buy. 

No engineer or statistician should 
be without a Friden SRQ. 

For a 10-minute, no-obligation 
demonstration, call your local 
Friden man. Or write: Friden, 
Inc., San Leandro, California. 

Friden 


Sales, Se 


i Throughout the Work! 
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Continuum IV: today and tomorrow in information-systems technology 



Through a Glass, Clearly 


Looking at a display is rather like holding up a magnifying glass 
to one small bit of information from among a vast tonnage of 
data. When the computer has isolated the data essential to the 
moment, the display must then bring it up to the human eye with 
utmost clarity of meaning. And as a mass of programmed infor- 
mation increases, more and more flexibility will be demanded of 
both the systems and the display. Thus many important “soft- 
ware" questions about displayed information must be asked and 
answered. Where, for example, is that fine line between too little 
information and too much? How can rapidly changing data best 
be exhibited so that eye and brain quickly get the messages? 
When should facts and figures be shown in an ordinary manner, 
when in more dramatic fashion? How can displays anticipate the 
answering of unanticipated questions? Much of the work of SDC 
scientists and engineers is and has been linked together by the 


common denominator of displays, which in turn are the vital 
interaction link between machine and man . . . between computer 
and decision maker. The broad experience base being built by 
SDC men and women is, in turn, helping to shape the informa- 
tion systems of the future. If you are interested in shaping your 
own future in the science of systems, SDC offers opportunities of 
unusual scope and challenge. Human factors scientists, operations 
research scientists, systems-oriented engineers, and computer 
programmers are invited to write Mr. A. K. Granville, Jr., SDC, 
243*2 Colorado Ave., Santa Monica, California. Positions are 
open at SDC facilities in Santa Monica; 

Washington, D.C.; Lexington, Massachu- 
setts; Paramus, New Jersey; and Dayton, 

Ohio. “An equal opportunity employer." 

System Development Corporation 
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(Continued from page 5) 

Radio Technical Commission for Aero- 
nautics, Washington, D.C. 

Dec. 4-6— Testing of Manned Flight Sys- 
tems Conference, American Institute of 
Aeronautics and Astronautics/ AF Flight 
Test Center/NASA Flight Research Cen- 
ter. Edwards AFB, Calif. 

Dec. 4-6— Ultrasonics Engineering Sympo- 
sium, Institute of Electrical and Elec- 
tronics Engineers. Marriott Motor Hotel, 
Washington, D. C. 

Dec. 5-6— 14th National Conference on 
Vehicular Communications, (Institute of 
Electrical and Electronics Engineers, 
Adolphus Hotel, Dallas, Tex. 

Dec. 6— Fourth Annual Seminar on the Re- 
liability of Space Vehicles, Institute of 
Electrical and Electronics Engineers. Air- 
port, Marina Hotel, Los Angeles. 

Dec. 11-13— Conference on Heterogeneous 
Combustion, American Institute of Aero- 
nautics and Astronautics, Palm Beach, 
Fla. 

Dec. 13-14— National Vendors Meeting, 
Space and Flight Equipment Assn., Son 
Diego Aerospace Museum. San Diego, 
Calif. 

Dec. 16-17 — Conference on Non-Linear 
Processes in the Ionosphere, National Bu- 
reau of Standards Boulder Laboratories, 
Boulder, Colo. 

Dec. 16— Sixth Annual Army Aviation Con- 
tract Services Symposium. Mayflower Ho- 
tel. Washington, D. C. Sponsor: Na- 
tional AcroSpacc Services Assn. 

Dee. 30— Annual Meeting. American Assn, 
for the Advancement of Science, Cleve- 
land, Ohio. 

Jan. 7-9— Tenth National Symposium on 
Reliability and Quality Control. Statlcr 
Hilton Hotel, Washington. D.C. 

Jan. 13-17— Society of Automotive Engi- 
neers Automotive Engineering Congress 
& Exposition. Cobo Hall, Detroit, Mich. 

Jan. 19-25— 16th Annual Convention, Heli- 
copter Assn, of America, San Marcos Inn, 
Chandler, Ariz. 

Jan. 20-23— Annual Winter Meeting, Amer- 
ican Institute of Aeronautics and Astro- 
nautics. Hotel Astor, New York, N.Y. 

Jan. 25— Seventh Annual Inland Empire 
Quality Control Conference, American 
Society- for Quality Control. California 
State Polytechnic College. Pomona. Calif. 

Jan. 27-30— 20th Annual Technical Confer- 
ence. Society of Plastics Engineers. Chal- 
fonte-Haddon Hall Hotels, Atlantic City, 

Jan. 27-30— Applications Forum on Antenna 
Research, University of Illinois’ Midwest 
Electronics Research Center, Urbana, 111. 

Jan. 29-31— 44th Annual Meeting, American 
Meteorological Society, University of 
California, Los Angeles, Calif. 

Jan. 29-31— Solid Propellant Rocket Con- 
ference, American Institute of Aeronau- 
tics and Astronautics, Palo Alto, Calif. 

Jan. 30-31— Annual Computer Applications 
Symposium, HIT Research Institute, La- 
Salle Hotel, Chicago. 111. 

Feb. 3-7— Fifth Annual Lectures in Aero- 
space Medicine, USAF School of Aero- 
space Medicine, Brooks AFB, Tex. 

Feb. 5-7— Fifth Winter Convention on Mil- 
itary Electronics, Institute of Electrical 
(Continued on page 9) 





when oxygen flows like water. . 

When common gases liquify and recognized non- 
conductors permit infinite electron flow, you’re 
dealing in Cryogenics -a new science with new 
problems. 

Thanks to pinpoint instrumentation from United 
Control, many of these problems have already been 
solved. A versatile cryogenic level sensor and com- 
panion controller, the product of two years' re- 
search, now tell you the exact condition of super- 
cold liquids-instantly. The novel, yet simple appli- 
cation of a well-known thermal-electric principle 
makes level determination to 0.03 in., level 
change response time of less than 25 milliseconds, 
and accurate readings 5 milliseconds after immer- 
sion possible at last. 

If you're concerned with temperatures below 
- 300° Fahrenheit, take advantage of United Con- 
trol’s cryogenic experience. Write for more informa- 
tion, or better yet, tell us your problem. United 
Control Corporation, Overtake Industrial Park, Red- 
mond, Washington 98052. Phone 206-885-3711 or 
TWX 206-999-1874. 


UNITED CONTROL CORPORATION 

□ Rush information on your cryogenics experience 

□ Tell me more about United Control 
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Program for a mission, pattern for a launcher 


Punched cards and aluminum honeycomb played an important 
part in the development of an advanced ECM simulator, and 
production of a lightweight launcher for ASROC. While the de- 
sign problems were different, they were solved by a similar 
capability— engineering skill and ingenuity offered by Universal 
Match Corporation's Government Products Group. 

A simple punched-card system provides a flexible method 
for programming the T-4 Electronics Countermeasures Simu- 
lator, developed by Reflectone Electronics, Inc., a UMC sub- 
sidiary: T-4 can duplicate virtually any RF condition which a 
B-52 ECM officer might encounter over enemy territory. 

Engineers at UMC’s Unidynamics Division combined light 


weight and high strength needed for ASROC's unique launcher 
through use of honeycombed aluminum. The unit not only 
nests eight missiles above deck, but also serves as launcher. 
This imaginative design technique points the way toward more 
reliable launchers of increased mobility. 

UMC's Government Products Group offers the capability for 
solving many diverse problems, and the ability to design and 
produce advanced systems important to our defense posture. 
UNIVERSAL MATCH CORPORATION 

GOVERNMENT PRODUCTS GROUP 

UNIDYNAMICS DIVISION REFLECTONE ELECTRONICS, INC. 

472 Paul Ave., St. Louis, Missouri Stamford, Connecticut 


AEROSPACE CALENDAR 


(Continued on page 7) 
and F.lcctronics Engineers. Ambassador 
Hotel, Los Angeles. Calif. 

Eeb. 19-21— International Solid-State Cir- 
cuits Conference. Institute of Electrical 
and Electronics Engineers, Sheraton Ho- 
tel and University of Pennsylvania, Phila- 
delphia. Pa. 

Mar. 9-10— Aerodynamic Testing Confer- 
ence. Marriott Twin Bridges Motor Hotel. 
Washington. D. C. Sponsors: American 
Institute of Aeronautics and Astronautics: 
U. S. Navy. 

Mar. 23-26— International Convention. In- 
stitute of Electrical and Electronics Engi- 
neers. Coliscitm and New York Hilton, 
New York. N. Y. 

Apr. 1-2— Fifth Symposium on Engineering 
Aspects of Magnctohydrodynarnics, Insti- 
tute of Electrical and Electronics Engi- 
neers. Massachusetts Institute of Tech- 
nology. Cambridge. Mass. 

Apr. 1-3— Fifth Annual Structures and Mate- 
rials Conference, American Institute of 
Aeronautics and Astronautics. Riviera 
Hotel, Palm Springs. Calif. 

Apr. 6-8— International Conference on Non- 
linear Magnetics (Intcrmag). Institute of 
Electrical and Electronics Engineers. 
Shoreham Hotel. Washington. 19. C, 

Apr. 13-16— Third International Flight Test 
Instrumentation Symposium, College of 
Aeronautics. Cranfield, England. 

Apr. 19-25— International Conference & Ex- 
hibit on Aerospace Electro-Technology. 
Institute of Electrical and Electronics 
Engineers. Westward-Ho Hotel, Phoenix. 

Apr. 2-1-May 3—196-1 German Air Show. 
Hanover Airport, Hanover. West Gcr- 

May 4-6— Aerospace Propulsion Meeting. 
American -Institute of Aeronautics and 
Astronautics, Cleveland, Ohio. 

May 5-6-Fifth National Symposium on Hu- 
man Factors in Electronics. Institute of 
Electrical and Electronics Engineers, San 
Diego. Calif. 

May 11-13— 16th Annual National Aero- 
space Electronics Conference (NAECON), 
Institute of Electrical and Electronics 
Engineers, Biltmorc Hotel. Dayton. Ohio. 

May 19-21— International Symposium on 
Microwave Theory and Techniques, Insti- 
tute of Electrical and Electronics Engi- 
neers. Idlcwild Airport. N. Y. 

May 25-27— General Aviation Design & Op- 
erations Meeting. American Institute of 
Aeronautics and Astronautics, \\ icliita. 
Kan. 

June 2-4— National Telemetering Confer- 
ence. American Institute of Aeronautics 
and Astronautics/ Institute of Electrical 
and Electronics Engineers/ Instrument 
Society of America, Biltmorc Hotel, 
Los Angeles, Calif. 

June 2-4— National Symposium on Global 
Communication (GLOBECOM VI). In- 
stitute of Electrical and Electronics Engi- 
neers, University of Pennsylvania and 
Sheraton Hotel, Philadelphia,' Pa. 

June 29-July 2— First Annual Meeting & 
Technical Display, American Institute of 
Aeronautics and Astronautics. Sheraton 
Park Hotel. Washington, D.C. 

Sept. 7-13-1964 hiving Display and Exhibi- 
tion, Society of British Aircraft Construc- 
tors, Famborough, England, 



Our bolts are coming apart all over 


Some products, when they begin to come apart in mid-air, can be awfully 
embarrassing. Not ours. They come apart on purpose. And gracefully. 

Our Model 1102, for example. It has a record of 100% success in use on 
the (censored) ICBM re-entry vehicle. When the proper moment comes, it’s 
j'ust "click" and the vehicle sections separate according to program, with 
no fragmentation, no rupture or tearing of the skin, no release of gases, and 
no impulse to the separated section. 

The Models 1020, 1046, and 1102 pyrotechnically-powered separation bolts 
shown above are widely used for separation, external stores ejection, and 
other applications requiring things to fall apart when actuated by an elec- 
trical signal. Similar separation bolts may be actuated hydraulically or 
mechanically. All are fragmentation-free, fast acting, and can be reloaded 
for re-use. 

Send us an actuation signal by postcard and we’ll separate some new 
data sheets from our application engineering department. We’ll also send 
a general brochure on Pelmec sep- 
aration systems, sating and arming 
units, and propellant actuated de- 
vices. 

PELMEC 

division of Quantic I ndustries, Inc. 

1013 Commercial Street 
San Carlos, California 
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HOW TO INTERROGATE A MILLION-POUND THRUST 

At Edwards Air Force Base, for example, 

F&M Systems has furnished a data acquisition 
and instrumentation system providing 564 
information channels and 121 channels of 
control. Strain gauges, thermocouples, and 
other transducers gather information on 
stress, pressure, temperature, vibration, etc. 

F&M instrumentation calibrates and condi- 
tions this information for data recording. 

Video and audio site communications, safety 
controls, “quick-look” oscillographic data dis- 
plays, and go-no-go indicators are also in- 
cluded. This F&M Systems’ project required 
over a quarter-million terminations. 

Career opportunities lor competent engineers . . . with an equal opportunity employer. 



F&M Systems Co. is a division of Fischbach 
and Moore, Incorporated, one of the largest 
electrical contracting firms in the world. F&M 
Systems accepts total responsibility — from 
design through on-site checkout — for instru- 
mentation of electronic, electro-mechanical, 
hydraulic, pneumatic, and nuclear systems. 

® 

F&M SYSTEMS CO. 



DESIGN A 
HEAT 

EXCHANGER 
-BUT GOOD! 


ON THE JOB WITH A GM HARRISON PRODUCT ENGINEER 

Today he's supervising test procedures for a heat exchanger prototype 
—searching out its characteristics and capabilities in such vital areas 
as vibration, pressure, humidity, dissipation and corrosion. The job is 
near completion. 

At the beginning, he thoroughly studied the customer's heat transfer 
needs . . . selected literally hundreds of design variations from several 
basic heat exchanger surfaces. The capabilities of his selections— 
along with the application specs— were then programmed into a com- 
puter. The answers— mathematical analyses of what each surface would 
do on the job— were later reviewed by the design staff. Out came the 
prototype idea which was built for testing. 

The GM Harrison product engineer looks for everything he can get 
in performance, reliability and economy. And his decisions are based 
on thousands of time-proven marine, industrial, nuclear, automotive 
and aero/ space applications. He's a GM product engineer. GM Harrison. 
An organization known for its wealth of specialized talent in tempera- 
tures made to order for over 50 years. 


free. 



fARRISOJV 

AERO/SPACE, AUTOMOTIVE, MARINE AND INDUSTRIAL HE^T EXCHANGERS 


iRRISON RADI, 


>R DIVISION, GEI 


IOTORS CORPORATION. LOCKPOI 





Will it penetrate? Maybe... in a hundred years! 


The drop is water. The seal is KEL-F* SI Brand Plastic. And the 
manufacturer* who uses this seal in high vacuum valves figures it 
would take a hundred years for the drop to penetrate. Of more imme- 
diate interest, there just isn't any measurable absorption of water by 
KEL-F 81 Plastic even after weeks of immersion. Permeability to 
moisture, vapor and chemicals is in fact the lowest of any pure plastic ! 

For valve components and seals, this material permits higher 
pressures. Seals as thin as .020" can do jobs requiring V4" thicknesses 
of other fluorocarbon materials. Low thermal expansion makes 


possible seals, gaskets that hold tight even in cryogenic temperatures. 
For electronic applications, low permeability plus high dielectric 

sistancc is greater than 360 seconds. Low dielectric constant gives 
high impedance values, prevents disruptive capacitive effects. 

Other advantages arc high structural strength, chemical inertness, 
molds and machines to fine tolerances. For more data, contact one 
of the processors below, any 3M Chemical Division branch office, or 
write 3M Company, Dept. KAW-73, St. Paul 19 Minn. 




Research Center. Naturally the scientific environment at the Sperry Rand Research Center includes 
a modern research facility, conducive surroundings, and advanced lab equipment. But research is people, 
not bricks, mortar and equipment. Sperry emphasizes this fact. □ The Center engages in basic research 
for Sperry Rand and others to provide a scientific foundation for future progress. Rep- 
resenting this research are (1-r) Dr.J.E. Shepherd, General Manager; Dr. Wayne W. Mount, | 

Atmosphere Physics ; Dr. Harold C. Mattraw, Chemistry ; Dr. Roger Newman, Solid State ■ 

Physics; Dr. Arvid Comeliussen, Applied Mechanics; Dr. Peter L. Auer, Plasma Physics, 
and Dr. Warren L. Semon, Applied Mathematics.They are supported by the full scientific divisions of 
talents of Sperry Rand Corp. SPERRY RAND RESEARCH CENTER, Sudbury, Mass, corporation 


SPIV 




Just the best utility aircraft built . . . that’s all! 


JeL COMMANDER 


AERO COMMANDER, BETHANY, OKLAHOMA • division of ROCKWELL-STANDARD CORPORATION 
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34 AIR FORCE MEMBERS WILL HAVE THE SAME NAME/RANK/NUMBER: 
(NAME) BURROUGHS, (RANK) MODULAR COMPUTER, (NUMBER) 0825 

77 



The heart of the Back Up 
Interceptor Control System 
(BUIC) is the Burroughs D825 
Modular Data Processor. 
Thirty-four (34) D825’s will 
serve in this capacity, gaining 
the following advantages 
for BUIC: 

1. Modularity — All modules 
of the D826 are functionally 
independent, yet completely 
inter-connected , allowing simul- 
taneous operation of multiple 
computers, memories, and I/O 
control elements within one 
system. This means that the 
system configuration can be 
tailored to the application from 
truly "off-the-shelf" data 


processing modules without 

capacity. At the same time, of 
course, the system can be easily 
expanded by the addition of 
modules, should changing 
requirements so dictate. 

2. Real Time Response — The 
comprehensive interrupt system 
of the D825 permits: rapid 
response to real time inputs: 
system flexibility, including 
a real time clock; easy pro- 
gramming of real time out- 
puts. Through testing, the 
D825 hag proved its ability to 
guarantee automatic recovery 
from power failure without loss 
of information. 


3. Programming— Multi- 
address instructions of variable 
lengths, comprehensive index- 
ing and indirect addressing 
facilities, and arbitrarily locat- 
able programs provide high 
storage efficiency and simplified 
storage allocation. 

Of course, even the D825's 
total modularity couldn’t pro- 
vide these advantages if it 
weren’t for the capabilities of 
the modules themselves. The 
Computer Module in a D825, 
for instance, has a thin film 
"scratch pad” memory. The 
D825 will accommodate up to 
four 9uch computer modules. 
Both computer and I/O 


modules have direct access to 
all (up to 16 ) ferrite core 
memory modules. In addition, 
machine features allow a D825 
executive program to control 
multi-processing and parallel 
processing in managing system 
modules for unified system 
balance in various applications. 

We would welcome an oppor- 
tunity to prove this system's 
greater throughput on other 
applications. Or write for our 
folder, Burroughs Militarized 
D825 Modular Data Processing 
System, Defense and Space 
Group, Burroughs Corporation, 
Paoli, Pennsylvania. 





This may well be 

THE MOST COMPLEX 

HYDRAULIC MANIFOLDED SYSTEM 

ever devised... 



. . .yet it was designed 

and delivered 

in less than 5 months 



These Canadians can sometimes do the darnd- 
est things. Take this wing spoiler actuation 
system for Lockheed’s mighty C-141 military/ 
commercial jet air freighter due to make its 
first flight this year. 

The manifold block has 42 different plug-in 
valves and pistons and over 300 cross-porting 
holes, making it look like a bright and shiny 
swiss cheese. These many different components 
control a complex list of functions plus some 
unique safety features introduced into the 

When Jarry Hydraulics Limited, Montreal was 
awarded the contract they knew they had a 
"put-up-or-shut-up” undertaking, because both 
engineering and time demands were crucial. 
Using their own 3 plants and a variety of sub- 
contractors they moved on a round-the-clock 


basis, pioneering every step of the way. They 
didn’t have time for forgings so they machined 
all components from rough cut steel and alu- 
minum blocks. Tool design and manufacture 
were programmed as they ran, so that tools were 
available at the precise moment required. 
Lucite duplicates of the manifold block were 
machined first to prove the tools prior to ma- 
chining the aluminum. Four-and-a-half months 
after conception Jarry officials triumphantly 
flew the first system to Lockheed’s Georgia 

Yes, this Canadian team of hydraulics engineers 
and manufacturers has been coming up with 
breakthroughs like this for some time now. 
Next time you have a hydraulics requirement 
get Jarry’s thinking. A number of the world’s 
most successful aircraft already incorporate it. 


A DIVISION OF AMERICAN BRAKE SHOE COMPANY 


AEROSPACE DIVISION AMERICAN BRAKE SHOE CO., OXNARD, CALIF. 


JARRY 


Time machine 


It squeezes days into minutes. With its help we can home in 
on one of the most complex problems in communications— 
the design of precision electric wave filters. 

Since the circuit quality of a video, voice, or data trans- 
mission system depends on how carefully these filters divide 
up the frequency spectrum, precision design is crucial. That's 
why this special computer at Lenkurt, obtained specifically 
for the job, is constantly on the go. 

Filters are touchy things. As many as 40 interacting in- 
ductors and capacitors must perform as a unit, and a change 


in value anywhere upsets a delicate balance. It used to take 
an engineer over 30 tedious hours on a desk calculator to 
figure out a design: now it is computed in about 10 minutes. 

The fast-acting computer allows our engineers to tackle 
more advanced filter designs, and gives them time to approach 
a problem in many different ways to pick up the extras in 
refinements and performance. Designing filters by computer 
is another of the progressive techniques we use to provide 
you with telecommunications systems of the highest quality 
and reliability. Lenkurt Electric Co., Inc., San Carlos, Calif. 


LENKURT ELECTRIC 





Simmonds electronic measurement systems are currently supplied for more than 100 different jet aircraft, mis- 
sile, space vehicle, helicopter and ground support applications. These accurate, highly reliable Simmonds systems 
are used by most of the major airframe manufacturers in the free world to measure, control and display critical 
information about cryogenics, oxidizers, hydro carbons and a wide range of other fluids. For 15 years we have 
been demonstrating our ability to meet the most stringent customer requirements without compromise, within bud- 
get and on schedule for all phases of major programs. May we apply these capabilities to your gaging problem? 


SIMMONDS 

PRECISION PRODUCTS, INC. 


TARRYTOWN, NEWYORK • offices: huntsviue. ala. - burbank. calif. -Washington, d.c. 

DAVIOH, OHIO - DALLAS, It*. - SEATTLE. WASH. - LONDON, ENGLAND - AMSTERDAM. NETHERLANDS 
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This environmental chamber at theB.F.Goodrich 
Research Center is believed to be the most 
thorough space simulator ever built. 

In it, samples of materials and complete 
products are subjected to pressures ranging 
from atmospheric to those at 300 mile alti- 
tudes; to temperatures from 200°C below 
freezing to 200°C above freezing; to the radi- 
ation of the sun— visible light, ultra-violet, 
infrared, and X-rays; and to electrified atmos- 
pheres in which oxygen, nitrogen and the rare 
gases are highly charged and have high energies. 


Similar testing proved its worth in the Project 
Mercury space suit program, resulting in better, 
more reliable materials. 

The new simulator will be used to evaluate 
a wide range of physical, thermal and elec- 
trical properties of different materials in a 
space environment. It will help develop 
better products for space flight. For complete 
information on use of this facility, write 
B.F .Goodrich Aerospace and Defense Products, 
a division of The B.F. Goodrich Company, Dept. 
AW-11, Akron, Ohio. 


EDITORIAL 


New Light on 


Some much-needed light has been shed on the finan- 
cial, technical and managerial problems of developing 
the proposed U.S. supersonic transport during the re- 
cent hearings conducted by the Senate subcommittee 
headed by Sen. A. S. Mike Monroney (AW Oct. 21, 
p. 38; Oct. 28, p. 37; Nov. 4, p. 40). 

A distinguished group of men who eventually will be 
responsible for the design, construction and operation of 
supersonic transports was provided a badly needed oppor- 
tunity to present their views to Congress and the 
American public. It is not surprising that these views 
differed widely from the assurances provided Congress 
earlier by the Federal Aviation Agency officials pro- 
moting the program under their agency's aegis. 

We think that the FAA has done an excellent job in 
sparking top-level U. S. government interest in the 
supersonic transport program, and it has certainly been 
the principal catalyst in bringing the executive and 
legislative branches of the government together with 
the aircraft manufacturers and airline operators to con- 
sider a future course of action. The hearings indicated 
solid unanimity on the idea that the U. S. must embark 
on a supersonic transport development program as a 
major national goal, but there was considerable diver- 
gence in just how this goal can be reached. 

One of the most significant points developed by the 
hearings is that the FAA has vastly underestimated the 
development costs of the supersonic transport, and that 
the aircraft manufacturing industry cannot and will not 
assume even the fraction of these costs that the govern- 
ment has assigned to it. 

Military Experience Missing 

A principal factor contributing to these high costs is 
the lack of the usual foundation of military' experience 
that has bolstered U. S. transport development through 
the subsonic jet age. The only military aircraft cur- 
rently contemplated in the Mach 2.5 to Mach 3 speed 
range of the supersonic transport is the North American 
B-70. It is dubious whether this program will ever 
accumulate sufficient flying time to be useful in super- 
sonic transport development, due to the present Penta- 
gon policy of strangling it financially. 

In any case, neither the airframe nor the engines 
would be suitable for modification into a satisfactory 
airline vehicle in the manner that the C-54 developed 
into the DC-6 or the C-135 and its J57 jet engines 
developed into the 707 series. For the first time in many 
decades, commercial transport development is being 
given the responsibility for spearheading basic state-of- 
the-art advances into a new operational regime. The 
development costs for the new type of engine required 
for the supersonic transport are about equal in industry 
estimates to the FAA estimate for the whole develop- 
ment program. In contrast, the Anglo-French Concorde 


SST Problems 


program is utilizing a Bristol Siddelcy engine that has 
been under development for some time for a military 
program, and it will accumulate considerable flying time 
before the Concorde prototype makes its initial flight. 

It was also evident in the hearings that the industry 
has little confidence in the FAA’s capability to manage 
a supersonic transport development program. Although 
FAA proposes to spend some $2 million to assemble a 
managerial team for the project, it has no previous expe- 
rience in this area and there are serious legal doubts as to 
whether it can assume responsibility for both develop- 
ment and certification of a new transport. FAA and its 
predecessor, CAA, had most of their development pro- 
curement experience in the electronics field, and their 
practices were such as to drive most of the larger and 
more experienced firms out of this market. The rather 
odd manner in which the FAA is currently attempting to 
conduct a Phase 1 design competition without indicat- 
ing any firm design objectives has increased industry's 
queasiness about the venture. 

Prototype Tests Necessary 

With the lack of any adequate military technical 
foundation for the supersonic transport development, it 
is becoming increasingly obvious that an experimental 
prototype must be built and given considerable flight 
testing before it will be possible to finalize a production- 
line design suitable for airline service. This process will 
add to the development expense. But it offers the only 
genuine assurance that the end product will ever find 
useful application in airline service. 

The Air Force, which has had more aircraft develop- 
ment experience than any organization in the world, has 
tried both ways. After its recent experiences in trying to 
buy production designs from the drawing board, it is 
swinging sharply back to the development and testing 
of prototypes before commitment to a weapon system 
configuration and production. It would appear wise for 
the FAA to benefit from this experience. 

There is another disturbing facet of the FAA activities 
in commercial transport development. In addition to its 
supersonic burden, it is now attempting to finance design 
studies at the other end of the spectrum for a slow, short 
haul feederliner, to the tune of $300,000. This is cer- 
tainly an area that needs no government interference, 
since manufacturers are ready, willing and able to de- 
velop this type of aircraft with their own resources. In 
fact there is a wide variety of such aircraft already flying 
in prototype form from which the local sendee airlines 
can and will make a choice if unhampered by federal in- 
terference. It appears that the FAA has ambitions to 
become a British-type Ministry of Supply operation, and 
that, of course, would spell certain disaster for the future 
of U. S. air transport. 

—Robert Hotz 
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OR YOU CAN TRUCK IT BY AIR 

MODICON* is both land-mobile and air-mobile, capable of going wherever trucks and planes 
can haul it. Packaged for rugged duty in compact, helicopter-transportable huts, one complete 
MODICON automated air weapons control system with mixed-weapons capability can be easily 
transported on a small fleet of standard military trucks or in three C-130A cargo planes. MODICON 
is also combat-ready. It has already successfully completed two years of exhaustive field tests and 
evaluation by the military. All major development and other non-recurring costs have been paid. 
A proven, minimum-risk, maximum-use-life tactical air control system, MODICON is now available 
at production prices and schedules. *MOdular Dispersed CONtrol. 
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LITTON INDUSTRIES DATA SYSTEMS DIVISION 


WHO'S WHERE 


In the Front Office 

Sanders Associates, Inc., Nashua, N. Y., 
has elected the following executives as di- 
eight to 12: I,co j. McLaughlin, man- 
ager of contracts; George J. Shomphe, man- 
ager of manufacturing; Lloyd E. St. Jean, 
manager. Geospace Electronics Div.; Nor- 
man R. Wild, corporate scientist. 

Charles B. Thornton, board chairman and 
chief executive officer of Litton Industries, 
Inc., elected a director of General Mills, 
Inc., Minneapolis, Minn. 

Raymond H. Rice, former president of 
Los Angeles Div. of North American Avia- 
tion, Inc., elected a director of H. I. Thomp- 
son Fiber Glass Co.. Gardena, Calif. 

Werner C. Brown. Jack D. Hayes and 
Donald H. Sheffield, directors, Hercules 
Powder Co., Wilmington, Del. Mr. Brown 
is general manager, Polymers Dept.; Mr. 
Hayes, general manager. Explosives and 
Chemical Propulsion Dept.; Mr. Sheffield, 
general manager, Synthetics Dept. 

James M. McGowan, vice president-pro- 
gram management, Link Div,, General Pre- 
cision, Inc., Binghamton, N. Y. He con- 
tinues as director of engineering. 

Air Commodore F. R. Banks, director 
and chief executive. Hawker Siddcley Avia- 
tion's de Havilland Div., Hatfield. ' Herts, 
England. Appointed divisional directors of 
the de Havilland Div.: A. S. Whcate (gen- 
eral manager); J. P. Smith (chief engineer); 
R. M. Clarkson (research); A. G. T. Peters 
(deputy chief engineer); J. Cunningham 
(chief test pilot); A. Scwart (production). 

David C. Sullivan, vice president and di- 
rector of new markets development, Guid- 
ance and Control Systems Div. of Litton 
Industries, Woodland Hills, Calif. 

Forbes (Ted) Mann, vice president-gov- 
ernment and foreign relations, Ling-Tcmco- 
Vought, Inc., in Washington, D. C. 

John K. Wctherbec, vice president-plan- 

taring Corp., ^Middletown, Ohio. 

Paul W. Pate, vice president-properties. 
Delta Air Lines, Inc., and David C. Gar- 
rett, Jr., assistant vice president-operations. 

Dr. Finn J. Larsen, a vice president. 
North Star Research and Development In- 

Vice Adm.E. R. McLean, Jr. (USN, 
ret.), a vice president. Piasccki Aircraft 
Corp.. Philadelphia, Pa. 


Honors and Elections 

Flight Safety Foundation's 1963 Awards 
for Distinguished Service, for assistance 
to aviation in the achievement of safer utili- 
zation of aircraft, have been presented to: 
Capt. Carl M. Christenson, assistant vice 
president-operations of United Air Lines; 
John H. Swearingen, chief. Protection and 
Survival Branch, Civil Aero-Medical Re- 
search Institute (operated by the Federal 
Aviation Agency); and to "the dedicated 
personnel of the Ocean Station Floating 
Network Vessels" on station at various 
points in the North Atlantic and Pacific. 
The awards are sponsored by Aviation 
Week & Space Technology. 

(Continued on page 120) 


INDUSTRY OBSERVER 

► Twenty-six of the 92 Gyrodyne QH-50C drone anti-submarine helicopters 
(DASH) delivered to the Navy so far have crashed, most of them at sea. 
Technical difficulties led to the unmanned helicopter being grounded earlier 
this year (AW July 1, p. 32), but it is now operational. Program calls for 
about 400 helicopters at a target unit of cost of $125,000. 

► NASA’s Manned Spacecraft Center is evaluating industry proposals for con- 
cept development and model studies of Gemini/ Apollo sea retrieval equip- 
ment. Apollo pickup weight would be 12,000 lb. with trapped water. Corre- 
sponding Gemini weight would be 5,000 lb. 

► Vandenberg AFB may be designated as an additional launch site for USAF 
Space Systems Div.’s Titan 3 in order to achieve a polar orbit with a maxi- 
mum payload. This probably could not be achieved by directional maneuv- 
ering after launching from Cape Canaveral because of thrust and fuel limi- 
tations in the vehicle's terminal transtage. 

► Potential payloads being analyzed by General Dynamics/ Astronautics for 
USAF’s Space Systems Div. include orbiting manned vehicles for reconnais- 
sance and satellite intercept functions. Study is tied to use of the Titan 3C 
with a boost capability of about 23,000 lb. to orbit. Martin/Denver also is 
analyzing payload missions for Titan 3 beyond Dyna-Soar. 

► Bell Helicopter Co. engineers concerned with the Sioux Scout armed tac- 
tical helicopter program (AW Sept. 23, p. 30) are interested in evaluating 
low-reflectance transparent canopy material. They consider that present 
canopy materials provide the most difficult problem in helicopter camou- 
flage and low-visibility characteristics because of their tendency to produce 
glare which attracts attention to a helicopter from long distances. 

► Industry proposals for detail design and construction of a generalized 
V/STOL transport fuselage wind-tunnel model are being evaluated by 
NASA’s Ames Research Center. Model will be 44 ft. long and have a 
rectangular center section 5.8 ft. wide with faired nose and tail sections. 

► Feasibility study and preliminary design of passive dampers for manned, 
rotating space stations is being conducted by Space Technology laboratories 
after an industry' competition sponsored by NASA’s Langley Research Cen- 
ter. STL’s $78,300 damper study is concerned with a self-deploying con- 
figuration having a mass in orbit of 1 37,000 lb. and accommodating 21 crew 
members (AW Nov. 12, 1962, p. 56). 

► North American Aviation next month will resume paraglider deployment 
tests which may determine the schedule for installing the paraglider in the 
Gemini spacecraft. There was some discussion that the first 10 Gemini 
spacecraft would use parachutes because of unsolved paraglider stowage and 
deployment problems. 

► Mixture of 30% fluorine and 70% oxygen by weight has been tested in a 
300-sec. gas generator firing with RP-1 fuel by North American’s Rocketdyne 
Div. in a research program for NASA’s Lewis Research Center. Mixtures up 
to 70% fluorine probably will be evaluated. The oxidizer combination has 
been advanced by General Dynamics/Astronautics for substantial boost 
capability improvement for Atlas (AW July 15, p. 35). 

► Twin-engine Sikorsky CH-37 helicopter has been performing valuable 
service in South Vietnam as a flying crane in recovering downed aircraft. 
The need for such a machine has been proven in Vietnamese combat opera- 
tions, where CH-37As usually standby when tactical aircraft are engaged, 
ready to lift downed helicopters out of the combat area. A considerable num- 
ber of helicopters and fixed-wing aircraft have been recovered by the CH-37A 
in less than 30 min., flown back to base, repaired and put back into action 
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Tons at 
1200 MPH 


HAYNES 


Few brakes are called upon to take such a beating. That’s why 
Haynes alloy No. R-41 was selected for all critical areas 
of the petal-type speed-brake on the Air Force's new F-105 
Thunderchief fighter-bomber. 

Closed, the tail-mounted “petals” encircle the flaming gas 
blast behind the J75 engine’s afterburner. Then, tremendous 
stress loads and thermal shock are imposed as the searing-hot 
doors whip open into the cold airstream — to check the blazing 
speed of the 23-ton, Mach 2 fighter. 

Haynes high-temperature alloys that resist temperatures of 
1700 deg. F and over— for long periods and under great stress- 
today serve many hot spots. Resistance to stress, to thermal 
shock, to corrosion, erosion, and fatigue, are typical properties 
that make these alloys so extremely useful in turbojet engines, 
in ramjets, missiles, rockets, manned space capsules. 

For more information on Haynes high-temperature alloys 
write: Union Carbide Corporation, Stellite Division. 

270 Park Avenue, New York, N. Y. 10017. 
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SST Economics 


AMP Study Contracts 


Another Taylor Victory 


Cost Defectiveness 


Washington Roundup 

Forthcoming economic report from banker Eugene Black on the supersonic trans- 
port promises to outweigh all the recent testimony on technology and tip the balance 
decisively for or against development of the aircraft. 

President Kennedy could even go so far as to use the report as a reason for with- 
drawing his support from the U. S. supersonic transport program, although this does 
not appear likely. But it is certain that the Black report will be regarded as the only 
realistic look at supersonic transport development costs. 

Right now, no one really knows how much it will cost to develop the aircraft. 
FAA’s estimate of SI billion is little more than an elastic sock which can be stretched 
to fit another size. This worries Chairman Mike Monroney of the Senate aviation 
subcommittee as he looks ahead to his job of selling the supersonic transport on the 
Senate floor. 

He feels the Senate will accept the fuzzy cost estimates this year and go along 
with the S60 million down payment already approved by the House. But support next 
year, when the real costs are known, is doubtful-especially if Black decides the program 
is a bad risk. Black won a reputation as a realist while president of the World Bank. 

Although aviation companies insist they cannot afford to contribute 25% of the 
supersonic transport’s development cost. Sen. Monroney feels Congress will not increase 
the federal ante. The real problem of getting the U.S. supersonic transport off the 
ground-in Sen. Monroney’s eyes— is more one of money than of technology. 


General Dynamics/Ft. Worth, Boeing and North American have been chosen 
by the Air Force to study the feasibility of the Advanced Manned Pcnctrator (AMP), 
formerly low altitude manned pcnctrator (LAMP). All three companies proposed 
using kerosene-type fuels for the engine while Douglas proposed liquid hydrogen. Pro- 
posals were submitted Oct. 20. 

Eighteen USAF-North American F-lOOs flew from their base in Myrtle Beach, 
S. C., to New Delhi, India, last week to participate in exercises to test India’s air 
defenses. The squadron took 44 hr. to reach New Delhi, and was refueled in mid-air eight 
times during the 19-hr. of flying it took to cover the 10,900 mi. 

The F-lOOs were joined in New Delhi by 12 Whitworth Glostcr Javelins that 
flew from Britain, and two English Electric Canbcrras that flew from Australia. 
The aircraft will be used in current exercises to test and train about 4,000 Indian air- 
men and their 100 aircraft (AW Nov. 4, p. 33). 


Army Gen. Maxwell D. Taylor won another of his long-time military reorganiza- 
tion objectives recently when Defense Secretary Robert S. McNamara transferred from 
the Navy to the Armv-USAF Strike Command the responsibilities for defending the 
Middle East, Southern Asia and much of Africa. 

Adm. Arthur W. Radford (ret.) and USAF Gen. Nathan F. Twining, (ret.), chair- 
men of the joint chiefs of staff during President Eisenhower’s administration, opposed 
Gen. Taylor’s proposal on the ground that Navy seapower on station rather than oper- 
ating from a fixed base along with USAF support, offered maximum mobility for 
tactical warfare situations. But Gen. Taylor, current joint chiefs chairman, sold his 
idea to McNamara. 

Army Gen. Paul D. Adams, who heads the Strike Command, is expected to estab- 
lish a secondary headquarters in the overseas area. His command encompasses the 
Middle East, Southern Asia— including India and Pakistan— and Africa south of the 
Sahara. It is the first time the Strike Command has been given permanent area re- 
sponsibility. McNamara said the change would consolidate the command formerly 
fragmented among several commanders. 

Watch for Federal Communications Commission to liberalize its Communication 
Satellite Corp. rales to satisfy contractor objections that FCC’s plan to review pro- 
curements of $2,500 or more would snarl them in red tape. FCC is expected to raise 
the review figure to 525,000 or 550,000. 

Cost effectiveness studies, which led Secretary McNamara to choose a conventional 
rather than a nuclear-powered carrier, have inspired several stories in the Pentagon. 
One is the analysis of the broken watch vs. the one 10 seconds slow. The Defense 
Dept, cost-effectiveness study showed the broken watch was better since it was right 
twice a day, while the slow one was right only once in eight years. Then there’s the 
one about the son of a cost-cffectivcncss specialist who bragged about how he saved 
a quarter by running behind the bus all the way home from school. His father com- 
plained: “Why didn’t you run behind a cab and save 51-50?” 
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Defense Withholds Advanced ICBM Funds 


Action delays Phase 2 studies of next generation 
missile; reliance on Minuteman system to continue. 

Defense Dept, lias not yet released funds for advanced ballistic missile 
Phase 2 studies, indicating strongly that the U.S. will rely on the Minuteman 
for its retaliatory' capability for the foreseeable future. 

Phase 1 studies on the advanced weapon have been under way about a year 
(AW Mar. 11, p. 141), and industry has been expecting Phase 2— detail 


design— as the next step. 

The missile and its deployment con- 
cepts were established after intensive, 
in-house analyses bv USAF's Ballistic 
Systems Div. ' 

They are intended to investigate 
retaliatory missile capabilities in antici- 
pation of new weapon threats which 
might materialize early in the 1970 
decade. If developed to operational 
status, they were viewed as a possible 
means of providing a sophisticated and 
survivable strategic force far beyond the 
potential of the Minuteman ICBM in 
its fixed, hardened-silo deployment. 

Advanced Minuteman wings, em- 
bodying refinements not in the first 
five wings, may not be deployed com- 
pletely before’ 1968. Some ' industry 
members are proposing schemes for ad- 
vanced missiles incorporating large solid- 
propellant motors now under develop- 
ment (IZO-in.-dia.) and in feasibility 
demonstration phases (156-in.-dia.). 

Concepts for advanced missiles and 
related aspects analyzed under the BSD- 
sponsored Phase 1 studies include these 

• Advanced basing, concerned with the 
"lethargic” missile in an underwater 


deployment. Phase 1 studies were com- 
pleted by General Dynamics/ Astro- 
nautics and Lockheed Missiles and 
Space Co. at the end of September. 
There is little enthusiasm in the De- 
fense Dept., or in the office of the 
Secretary of the Air Force, for con- 
tinuation of this study. Another factor 
which lessens chances of Defense Dept, 
approval is that the Navy is concerned 
because the concept encroaches on its 
sphere of operations, since the general 
approach is to use underwater deploy- 
ment and mobility to enhance surviv- 
ability. 

One scheme under the advanced bas- 
ing concept contemplates carrying an 
encapsulated missile piggyback on a 
submarine. Manned by a relatively 
small crew-no more than 12 men-the 
submarine would remain dormant for 
extended periods along a continental 
shelf, then change location to lessen 
chances of pinpoint detection by hostile 
anti-submarine warfare gear. Depth 
capability for this missile carrier might 
be as much as 1,000 ft. For launch, the 
missile would be released from its pig- 
gyback mooring and erect itself as it 


rose to the surface, where it would be 
triggered automatically or by command. 

Deployment of the submarine would 
involve wide dispersement, adding to 
the survivability cover offered by the 
water. The water also would afford pro- 
tection against blast, except for close 
detonations, and would be a good shield 
for neutron absorption. 

• Advanced packaging, a study of the 
feasibility of encapsulating the missile 
for extended dispersed, fixed-deploy- 
ment underwater or underground. Ac- 
cent would be on dormant components 
in the missile to achieve an unattended 
capability for at least two years. Studies 
being conducted by Lockheed Missiles 
and Space Co. and General Dynamics/ 
Astronautics, are scheduled to be com- 
pleted by Nov. 30. 

The attitude toward continuation of 
the study is no more encouraging than 
for continuation of the advanced basing 
analysis. The concept also is contrary 
to Navy interests, and probably would 
create an inter-service squabble. 

• Global ranee. Studies were completed 
at the end of September by Boeing Co. 
and McDonnell Aircraft Corp. Their 
aim was to develop feasible approaches 
for large missiles— perhaps as heavy as 
500.000 lb.— with enough range to circle 
the globe in any direction. A potential 
enemy would have to establish ground 
defenses capable of pointing in any di- 
rection. Reaction of the Defense Dept, 
is that adequate defenses could be per- 
fected against such a weapon within the 
time period required for its develop- 
ment. These defenses might be in the 
form of very high acceleration anti- 
ICBM missiles for interception in vari- 
ous trajectory phases of the oncoming 
warhead, or some form of kill-mechan- 
ism launched from a satellite. 

• Large payloads. Flexible studies com- 
pleted at the end of September by 
TRW Space Technology Laboratories 
and Martin Co. considered a spectrum 
of small-to-large payloads and weights, 
despite the title of the study. Indica- 
tions are that approval of Phase 2 
studies will be withheld because pay- 
load capability now possessed by the 
U. S. is considered adequate. Greater 
gains can be obtained through improve- 
ment in missile guidance accuracy, with 
even small increases in accuracy offset- 
ting effects of large increases in payload 
yield, it is thought. 

• Hardened mobility. Studies by United 
Aircraft’s Corporate Systems Center and 
TRW Space Technology' Laboratories 
are to be completed by Dec. 31. The 
studies were programed to analyze vari- 
ous forms of a mobile missile-eom- 
monly called the "small missile”— 
mounted on wheeled carriers which 
would be air-transportable. That con- 


Continuing Military Aircraft Need Seen 

deterrent force for "10315 to conic” and cannot afford to relv solelv on the ballistic 
missile. Chairman Melvin Price (D.-III.) of the House Armed Services research sub- 
tle told the American Institute of Aeronautics and Astronautics and the Air Force 
Systems Command at a joint meeting in Dayton, Ohio, that the airplane would 

capabilitv. will be made. lie said that reiving entirely on missiles would leave the 
U.S. at a disadvantage if Russia developed a missile defense. 

Rep. Price assailed Defense Secretary Robert S. McNamara's recent decision to 
build a conventional rather than nuclear carrier (AW Oct. 28. p. 3-1). He said the 
“computer jockeys” discarded “the overwhelming weight of evidence" in deciding 
in favor of conventional power. "To me this is like the board of directors of the 
Union Pacific Railroad deciding to purchase a steam engine despite the proven 
es|icricncc with diesels . . . The plain fact is that if we arc to have a Navy— a modern 

the commanding officer of the Enterprise, that during the Cuban crisis the nuclear 
aircraft carrier Enterprise accomplished missions which would have been impossible 
with a conventional carrier.” 

Discussing the general field of research. Rep. Price said, "The honeymoon in 
research and development is over. Die day of ill-defined objectives for R&-D pro- 
grams; of gross overruns in costs, of bluricd and overlapping management responsi- 
bility is rapidly coming to an end." He cited the close scrutiny Congress is giving 
requests for space funds as proof of the more skeptical attitude now prevailing. 
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ccpt anticipates that shelters would be 
provided in which the missiles could 
take cover. Because more shelters than 
missiles would be provided, location of 
missiles by hostile observers would be 
extremely difficult. The current con- 
figuration of the mobile mid-range bal- 
listic missile, which has gone through 
a program definition phase but has not 
yet been sanctioned for development 
by BSD, is considered a ground-floor 
effort in hardened mobility. 

Defense Dept, reviewers are not ex- 
pected to approve any Phase 2 studies 
for hardened mobility because it is felt 
that there is enough information avail- 
able to permit development of a sys- 
tem package in the concept category if 
it should be decided to proceed with 
such a program in the future. 

• Extended deployment. Scheduled for 
completion by Jan. 31, 1964, this study 
by Martin/Denver analyzes the feasi- 
bility of missile placement at numerous 
strategic locations around the earth. In- 
dications arc that U.S. foreign policy 
makers have evidenced a poor response 
to this type of deployment, and that 
the DOD will not approve a continua- 
tion of the study. It is considered dead 
by those close to the situation. 

• Positive early warning. Parallel Stud- 


Calibration Satellite 

Air Force Systems Command’s Elec- 
tronic Systems Div. is seeking proposals 
for inflatable satellites that will be used 
to calibrate ground tracking antennas. 
The division wants a satellite with a 
four-year lifetime capable of being 
launched by a standard launch vehicle. 
Initial order will be for two inflatable 
spheres. 


ics were completed by the end of Sep- 
tember by Hughes Aircraft and North 
American Aviation. They were in- 
tended to analyze feasibility of perfect- 
ing warning scfiemes of complete credi- 
bility in order to obtain infallible alarm 
of hostile attack against a specific target. 
This would allow launching retaliatory 
missiles in sufficient time to save them 
from destruction. 

Indications are that the study con- 
tractors feel that completely credible 
warning is not feasible within the state 
of the art. and that BSD now would 
prefer to substitute hardpoint defense 
to compensate for early warning defi- 
ciencies. Because of this situation the 
probability is that request for Phase 2 
studies in positive early warning will 


never be made to the Defense Dept. 

• Associated studies. These include an- 
alyses of global ranging guidance (Amer- 
ican Bosch Anna and IBM), radio and 
inertial guidance (IBM and General 
Electric), encapsulated missile guidance 
(AC Sp3rk Plug and Sperry Rand), and 
command and control (Radio Corp. of 
America). All of these studies probably 
should be completed by April, 1964. 
Although conducted as separate studies, 
these efforts were to be coordinated with 
the missile concept studies. Indications 
are that this entire package of studies 
will not be extended into Phase 2 efforts 
because of its specific relation to the ad- 
vanced missile concepts. 

Another complication for Phase 2 
studies is lack of funding. Phase 1 
studies were commenced with $10 mil- 
lion from Fiscal 1963 funds. For the 
Phase 2 studies, $15.5 million had 
been requested by BSD in Fiscal 1964. 
This was slashed by Air Force review- 
ers to $10 million. A further cut, to 
$8 million, was introduced by the De- 
fense Dept., but only $6.65 million of 
this sum was later approved by the 
Air Force. However, the funds have 
not been released. In effect, this means 
no funds can be earmarked now by 
BSD for Phase 2 studies. 


Gilpatric’s Records Are New TFX Issue 


By George C. Wilson 

Washington— Senate investigating subcommittee soon will confront 
Roswell L. Gilpatric with records detailing his relationship with General 
Dynamics while deputy defense secretary in an attempt to prove he should 
have disqualified himself from participating in the F-l 11 (TFX) tactical 
fighter decision. 

Gilpatric was among the civilian leaders who recommended General 
Dynamics for the $7-billion contract even though Boeing had submitted 
a lower bid and was unanimously recommended by the USAF-Navy source 
selection board. He announced his intention of leaving his Pentagon post 
several months ago. 

Several subcommittee senators will letters. However, the subcommittee is 
argue when the hearings resume— prob- expected to call Korth as a witness 
ably Nov. 18 — that records of some of shortly after Gilpatric testifies. Korth. 


Gilpatric’s correspondence and tele- 
phone conversations contrast sharply 
with Gilpatric’s claim that he had sev- 
ered connections with his New York 
law firm and its clients when he became 
deputy defense secretary. 


president of Continental, left 
as Navy secretary Nov. 1 and said he 
was “available for gainful employment." 
He said it is not certain he will return 
to the Ft. Worth bank. 

President Kennedy has refused I 


Gilpatric handled the General Dy- acknowledge that Korth’s resignation 


i account for Cravath, Swaine 
& Moore before assuming his Defense 
Dept, post Jan. 24, 1961. 

The same subcommittee staff that 
obtained letters Fred Korth wrote as 
Navy secretary on behalf of the Con- 
tinental National Bank of Ft. Worth, 
., gathered the material about Gil- 


requested after the letters u 
vealed. Tire President said at his Oct. 
31 news conference that “I have no 
evidence that Mr. Korth acted in any 
way improperly in the TFX matter.” 
But the forthcoming challenges to Gil- 
patric— especially those expected from 
Republican Sens. Carl T. Curtis (Neb.) 


patric (AW Oct. 28, p. 22). But and Karl E. Mundt (S. D.)— cannot help 
Korth resigned his post before the sub- but raise the F-l 1 1 conflict-of-interest 

committee questioned him about the issue ; 


At his Senate confirmation hearing 
Jan. 17, 1961. Gilpatric said: "Before 
I take office, if I am confirmed, I will 
retire of course from that finn [Cravath, 
Swaine & Moore], and I will have 
no financial or other interest in it, 
except that I will be paid sums of 
money that will represent my interest 
in work that was done before I left 
the firm; not large sums of money, but 
sums that represent the unbilled and 
uncollected work of the firm for past 

“But, I repeat, I will have no interest 
whatsoever in the future business of 
the firm, and I will sever my connection 
with it.” 

Some senators and representatives al- 
ready are challenging whether Gilpatric 
fulfilled that pledge and the forthcom- 
ing subcommittee disclosures-especially 
the record of telephone communica- 
tions— may broaden the congressional 
challenge. Sen Mibvard L. Simpson 
(R.-Wyo.), for example, last week wrote 
Gilpatric asking him how he could act 
objectively toward General Dynamics 
as deputy defense secretary in light of 
his close associations with the firm. 
Rep. Bill Stinson (R.-Wash.) said in 
a recent speech in his home state— 
where Boeing, which lost the F-l 1 1 con- 
tract to General Dynamics, is located 
—"I don't think there is any doubt 
there is a clear cut case of conflict-of- 


AVIATION 


SPACE TECHNOLOGY, 


sr 11, 1963 


interest” in regard to Gilpatric's F-lll 
activities. Rep. H. R. Gross (R.-Iowa) 
has said that Gilpatric's F-l 1 1 testi- 
mony raised “serious questions” about 
whether conflict-of-interest laws were 
obeyed. 

Chairman John L. McClellan (D.- 
Ark.) has no intention of trying to 
prove Gilpatric disobeyed the law. He 
does want to show contradictions in 
Gilpatric's testimony before the sub- 
committee, and make the point that the 
deputy defense secretary had no right 
playing a decisive role in the F-lll 
competition. 

The F-l 1 1 hearings have convinced 
Sen. McClellan that Defense Secretary 
Robert S. McNamara is over-exercising 
the powers of his office and running 
rough-shod over the Defense Dept.'s 
military leaders. He believes the dis- 
section of the F-lll decision — a proc- 
ess that is far from over — will show the 
shortcomings he sees in McNamara. 

Korth’s appearance before the sub- 
committee, expected within the next 
few weeks, is part of McClellan’s cam- 
paign to discredit McNamara and his 
F-lll decision. Even though Korth has 
resigned and his letters have been re- 
leased, Sen. McClellan and other sub- 
committee members insist the former 


Navy secretary owes the nation and 
Congress an explanation. 

Sen. Simpson, in a Senate floor 

S eech Oct. 31, asked if the reason 
cncral Dynamics has a glowing fu- 
ture is "because Mr. Korth participated 
in the decision that gave General Dy- 
namics a government contract that 
promises to total more than §10 bil- 
lion — the largest in our history? Is 
there any doubt whatsoever that Fred 
Korth was derelict in his duty in not 
disqualifying himself because of con- 
flict of interest from participation of 
any kind in the TFX decision?" Sen. 
Simpson said, "A thorough investigation 
by the Department of Justice is not only 
necessary but long overdue." 

Sen. Curtis said. "The mere fact that 
the bank of which Mr. Korth is an 
official, and to which I presume he is 
returning, had business transactions 
with the company that was successful 
in getting the contract is a subject 
which, by its very nature, must be 
thoroughly inquired into." Sen. Wayne 
Morse (Ij.-Ore.) said. "I was a leader 
in the opposition to Secretary of the 
Air Force Talbott some years ago be- 
cause I thought he was guilty of a 
conflict of interest. 1 think Mr. Korth 


The Justice Dept, has said Korth 
did not violate any conflict-of-interest 
laws (AW Oct. 28, p. 21). 

The conflict-of-interest question is 
overshadowing the original purpose of 
the McClellan subcommittee inquiry— 
to determine which company proposed 
the best aircraft. The hearings have con- 
tinued for so long that there is no 
chance of reversing the contract award 
for the initial development stage. How- 
ever, the end result of all this contro- 
versy could be some kind of a compro- 
mise if and when the F-lll reaches the 
production stage. 

One long-range possibility is split- 
ting the order between Boeing and 
General Dynamics. 

Senators most directly responsible 
for prolonging the F-lll investigation 
contend it has provided the best an- 
alysis to date of the post-World War 2 
procurement process and has, in the 
words of one of the Republicans on the 
subcommittee, "knocked a lot of gold 
off McNamara’s halo.” A Democrat 
leader on the subcommittee says that 
because of the F-l 1 1 probe, the civilian 
leaders will not reverse military recom- 
mendations again by "rough judgment” 
rather than detailed, documented an- 
alysis. 


Polyot ‘Maneuvering’ Claim Questioned 


Washington— Soviet Union’s claim 
that its Polyot 1 satellite changed both 
orbital plane and apogee altitude is par- 
tially supported by circumstantial evi- 
dence. but U.S. tracking sources con- 
tend that any plane changes were made 
before the first complete orbit. 

North American Air Defense (Norad) 
Spadats tracking network, based on lim- 
ited sightings during the first revolution 
of Polyot 1, reported an inclination of 
30.09 deg., a number later revised to 
3S.S0 deg. The 1 .1-deg. difference could 
be the extent of the plane change, or it 
could be a simple refinement of carlv 
data. 

Possibility that the satellite actually 
made a plane change is based on the 
fact that all previous Russian satellites 
have been launched at inclinations of 
cither 49 deg., from Kasputin Yar. or 65 
deg., from Tyuratam. 

Polyot, which means "flight” in 
Russian, was launched Nov. 1. Russia 
did not release an initial inclination fig- 
ure, as it has done in the past, but only 
a final figure of 58.92 deg. 

There is a possibility that U.S. track- 
ing radar was in error on the first pass of 
the satellite, but officials maintain it 
could not be off by as much as 6 deg. 
Therefore, if it were launched from 
Tyuratam at a 65 deg. inclination, the 
significant maneuverability claimed by 
the Russians must have been accom- 


plished during the first orbit. Other- 
wise. the maneuverability refers to a 
simple attitude change which could be 
accomplished by firing a low-thrust 
rocket once the satellite went into or- 
bit. 

The satellite was kicked to an apogee 
of 893 mi. the day after launch from 
its initial perigee of 329 mi. U. S. 
Syncom 2 satellite, using a 1.000-lb. 


Polyot Orbiters 

Washington— Three unidentified ob- 
jects are in orbit with Soviet's Polyot 1 

bital inclination and period. One appears 
to have detached from the spacecraft 

It is not known if ? thc objects are 
spent rocket stages used for maneuvering, 
or whether one object might have been 
intended as a rendezvous target. Kev 
orbital parameters established by Norad 

• Polyot 1963-43A: 58.89 deg. inclina- 

• 1963-43B: 58.60 deg. inclination. 102.- 
575 min. period for 38th orbit. 

• 1963-43C: 58.89 deg. inclination. 101.- 
51 min. period for 25th orbit. 

• 1963-43D: Bulletin issued late last 
week; details not available. 


thrust motor, was kicked to a synchro- 
nous orbit from an elliptical earth orbit 
following its launch last Julv (AW 
Aug. 5, p. 75). 

The importance of even small plane 
changes in space rendezvous is illus- 
trated in U. S. programs. The two- 
man Gemini spacecraft, without any 
modification, can change its plane bv 
1.5 deg. at the cost of 550 lb. of fuel. 
The spacecraft can be modified to carry 
additional fuel to make plane changes 
up to 3 deg. This would take 1.200 
lb. of propellant. 

After rendezvous with Agena D. and 
using 3,000 lb. of Agena fuel, Gemini 
can change its plane by as much as 5 
deg. 

Because it has a stop-start engine 
with 22,000-lb. thrust powering the 
service module, Apollo has a virtually 
unlimited capability to change plane. 
However, the main design consideration 
for the sendee module engine is to 
correct the translunar trajcctors at mid- 

Polyot 1 was described bv Russia as 
the first of a new series of prototype 
spaceships designed for extensive in- 
flight maneuvering. Soviet spokesmen 
said, however, that its design is not 
similar to that of the Boeing X-20 
(Dyna-Soar). 

In its discussions of the satellite. 
Russia has been as vague as it is with 
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Soviets Show New Rocket 

Moscow— Russia last week unveiled a 
55-ft-long, ground-to-air missile that the 
Soviet news agency Tass called a long- 
rauge anti-aircraft rocket. It was shown 
during the parade for the 46th Anni- 
versary of the Bolshevik revolution. 

The new missile resembled, on a larger 
scale, the two-stage SA-2 Guideline (AW 
May 20, pp. 54-55). First stage length 
was estimated at 20 ft. with a diameter 
of 2 ft. Over-all length of the U. S. 
Nike Zeus anti-ICBM is 48.3 ft. The 
air-breathing Bomarc B long-range pilot- 
less interceptor is 45.1 ft. long. 

Tass also referred to the new Soviet 
weapon as a long-range guided intercep- 
tor and added: “At recent exercises these 
long-range anti-aircraft rockets proved ca- 
pable of hitting any up-to-date airspace 

catcd delta fins were mounted on each 
stage. Those at the rear had an esti- 
mated 10-ft. span, while those on the 
second stage were estimated at 8 ft. A 
cylindrical probe extended from the nose. 
Control surfaces were visible in the trail- 
ing edges of the second-stage set and 
stub antennas were visible in the first- 
stage fins, which appeared to be for sta- 


the Cosmos satellite series, and has not 
released photos of either spacecraft. 

Sohio Research Laboratory in Cleve- 
land, which tracked Polyot 1 on orbits 
3, 4, 5, 11, 12 and 13, speculates that 
the maneuvering jets in the satellite 
apparently went out and that only one 
maneuver, rather than a large number, 
was carried out. Sohio spokesmen said 
that a Vostok-size satellite would ex- 
pend 6,000 lb. of fuel to make a 6-deg. 
plane change, and another 1,000 lb. to 
achieve the apogee. 

The official announcement by the 
Soviet news agency Tass called the 
satellite part of the development of 
space vehicles that can maneuver in all 
directions. The report said Polyot 1 
was “fitted out with special equipment 
and a system of propulsive installations 
ensuring its stabilization and extensive 
maneuvering in near-earth zones of 

Tass said the satellite was transmit- 
ting on a frequency of 19.945 me. 
Polyot 1 apparently went silent Nov. 3. 
Orbital period, based on both U. S. and 
Soviet reports, did not vary greatly from 
102 min. Soviet physicist Ari Stemfeld 
said the change from the lower to 
higher apogee required a velocity in- 
crease of 21 km./sec. 

Soviet press commentary stressed the 
application of a maneuverable satellite, 
particularly in rendezvous, cloud cover 
photography, communications relay, 
and for escaping solar flare radiation and 
cosmic dust storms. 


Khrushchev Puts Russia Back 
Into Manned Lunar Landing Race 


By Alfred P. Alibrando 


Washington— Soviet Chairman Nikita 
Khrushchev’s re-entry into the space 
race with the U. S. and his offer to 
“consider” a joint manned lunar land- 
ing program were interpreted by U. S. 
officials as little more than distractions. 

In a marathon interview in Moscow 
last week, Khrushchev dispelled any 
hope that Russia will allow the U. S. 
to go to the moon unchallenged. He 
said Russia has not given up on its lunar 
program, but that his previous state- 
ments had been interpreted to mean 
that he has conceded the race (AW 
Nov. 4, p. 26). 

Some U. S. officials, including Presi- 
dent Kennedy and Dr. Edward C. 
Welsh, executive secretary of the Na- 
tional Space Council, had warned that 
Khrushchev s statement did not mean 
the Russians were dropping their 
manned lunar landing program. 

Although Khrushchev confirmed with 
qualifications the existence of a Soviet 
manned lunar landing program, he gave 
no hint when the first flight might be 

“We have no calendar program,” he 
said, "no definite date for rendezvous 
in space but certainly this latest satel- 
lite (Polyot 1). this maneuverable satel- 
lite, indicates that we can contemplate 
the possibility of that” (see p. 28). 

After reviewing Soviet statements, 
Dr. Welsh said he expects a quickening 
of the Russian space effort rather than 
a slow’down. He forecast either one or 
all of these flights in the near future: 

• Lunar soft-lander to gather informa- 
tion on the moon's surface. 

• Rendezvous and possibly docking of 
two manned spacecraft or of one 
manned and one unmanned vehicle. 

• Another Polyot flight. 

Rep. Olin E. Teague (D.-Tex.), 
chairman of the House subcommittee on 
manned space flight, chided those who 
interpreted Khrushchev’s Oct. 26 state- 
ment as an indication that the Soviets 
had abandoned their manned lunar 
landing program (AW Now 4, p. 26). 

"It is ridiculous to let Khrushchev’s 
statements have any effect on the size 
or rate of the U. S. program," Rep. 
Teague said. "I can’t understand why 
anyone would believe anything Khrush- 
chev would say or why we should pay 
any attention to it.” 

Rep. Teague’s reference was to de- 
mands by a group of House Republicans 
that Soviet abandonment of its lunar 
landing program left no reason for the 
U. S. to pursue its program. 

Khrushchev’s remarks on a possible 


joint program were so repetitious, off- 
hand and whimsical that the)' received 
little serious consideration in the U. S. 
'Die Soviet chairman tied his offer to 
consider a joint lunar-landing program 
to "relaxation of international tension” 
and “practical steps in the field of dis- 
armament.” He then suggested it would 
“be fine if a Soviet man and an Ameri- 
can or a Soviet cosmonaut and an 
American woman flew to the moon.” 

Dr. George Mueller, associate admin- 
istrator of the National Aeronautics 
and Space Administration for manned 
flight, told the American Institute of 
Aeronautics and Astronautics here that 
the Russians may lack the technical 
and economic resources to carry out a 
manned lunar landing program. 

During the interview with American 
businessmen in which he said USSR 
still has a manned lunar landing pro- 
gram, Khrushchev denied that the Rus- 
sian space effort was being cut back be- 
cause of economic problems. 

"As for economic difficulties, you 
keep expecting us to give up our pro- 
gram,” he said. ’Well, I say give up 
such hopes once and for all and just 
throw them away. The economic situ- 
ation within our country is excellent 
today and tomorrow and in the future it 
will be still better.” 

Mueller said a recent survey he made 
indicates to him that the Apollo pro- 
gram is on schedule and a manned lunar 
landing can be made within the original 
target date of 1970 and cost estimate 


SAGE Charge Denied 

Washington — Defense Dept, has 
claimed that Defense Secretary Robert 
S. McNamara’s decision to close six 

(SAGE) direction ^centers and 17 long- 
range radars "was carefully considered on 
the basis of detailed studies in the mili- 
tary departments and the North Ameri- 
can Air Defense Command, and was 
made after full discussion with military 
authorities.” 

The statement was in answer to a 
charge from the House Armed Services 
investigating subcommittee that Defense 
Dept, misinformed President Kennedy 

plished. The subcommittee also said the 
Defense Dept.’s Apr. 26 announcement 
about the step inferred that the Air De- 
fense Command concurred when it ac- 
tually was opposed (AW Nov. 4, p. 25). 
Defense Dept, said there is "room for 
difference of opinion on the merits,” but 
there “is no basis for an attack on the 
decision-making process.” 
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Breguet STOL Uses Brussels Heliport 

Brcguct 9-11 STOL, shown above during landing at Brussels' downtown heliport, recently completed European tour of nine countries for 
a current log of 600 flight hours and 1,200 landings. Additional evaluation of the 941 (AW July 29, p. 42) is under way in France by U.S. 
officials. McDonnell Aircraft Corp. holds U. S. license and will call the aircraft McDonnell 188E. Production version of aircraft will be 
ready by second half of 1964. Operational version is scheduled for 1966. 


which was originally set at $20 billion. 

In reaffirming the U. S. capability to 
accomplish an Apollo landing by 1970, 
Mueller acknowledged there are some 
technical problems which may require 
"alternate” development efforts. He 
said development of the Apollo fuel 
cell, navigation and guidance and atti- 
tude control systems are pushing the 
limits of present technologies. 

"I'm not saying these systems are in 
trouble," he explained, "only that they 

have pro&ems." 

Mueller’s over-all appraisal was one 
of optimism. He said the U. S. has 
a good chance of overtaking the Soviet 
Union in space within a few years, al- 
though the USSR for a time will have 
the superior capability. He referred 
specifically to the Polyot 1 maneuver- 
able spacecraft and indicated less spe- 
cifically that he expected more group, 
rendezvous and possibly docking flights 
by piloted Vostok capsules. 

Mueller said the U. S. ability to sur- 
pass the Soviet Union in space achieve- 
ments will depend on the action Con- 
gress takes on the NASA budget for. 
Fiscal Years 1964 and 1965. The agency 
had asked for 55.72 billion for Fiscal 
1964 and this was cut to $5.55 billion 
in the authorization bill approved by 
Congress. 


The House made another cut to $5.1 
billion when it considered the NASA 
appropriation. 

The space agency has asked the Sen- 
ate Appropriations Committee to re- 
store the $250 million cut out of its 
budget by the House. 

U. S. confidence that technical and 
scientific problems in carrying out a 
manned lunar landing can be solved 
contrasts sharply with the caution and 
concern which recurs in statements by 
Khrushchev. 

“When we talk about the technical 
possibilities of doing this [manned 
lunar landing] and when we have com- 
plete confidence that whoever is sent 
to the moon can safely be sent back, 
then it is quite feasible,” Khrushchev 
said last week. 

Lewis Chemist Makes 
Magnetic Rocket Fuel 

Magnetic rocket fuel has been suc- 
cessfully created bv a propellant chemist 
at the National Aeronautics and Space 
Administration's Lewis Research Cen- 

The discovery may open the way to 
the use of magnetic forces for control 
and orientation of rocket propellants 
under zero-gravity conditions, thereby 


avoiding cavitation and facilitating space 

S. Stephen Papell, a chemist in the 
chemistry and energy conversion sec- 
tion at Lewis, has magnetized JP-4 and 
other liquid hydrocarbons by mixing 
small particles of magnetic iron oxide 
with the liquids and forming stable col- 
loidal solutions. For space starts under 
zero-g conditions, an electromagnet lo- 
cated near the propellant pumps could 
be used to pull the weightless propel- 
lants into the pumps, Papell said. 

In addition to JP-4, he has succeeded 
in magnetizing carbon tetrachloride and 
normal-heptane. The NASA chemist 
says it also is reasonable to assume that 
other hydrocarbon propellants can be 
made magnetic. So far, Papell has not 
magnetized any oxidizer or cryogenic 
fluid, nor has he yet tested the mag- 
netic fuel in a rocket engine. 

The development, for which a patent 
is being sought, is still in a very early 
stage, Papell pointed out, and there are 
many questions that will have to be 
answered before the feasibility of mag- 
netic propellant control is established. 

The next step in this program at 
Lewis will be a study of the boiling and 
heat transfer characteristics of magnetic 
fuels in a weightless state, using an elec- 
tromagnet to balance out the force of 
gravity. 
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Effort Urged to Ease Effect of DOD Shifts 


By Katherine Johnsen 

Washington — Major government-in- 
dustry planning effort to meet future 
sharp shifts in defense procurement was 
called for last week before the Senate 
manpower subcommittee by Deputy 
Secretary of Defense Roswell L. Gil- 

“The initiative rests with us,” Gil- 

S tric told the subcommittee, "We 
ven’t done much . . . industry is wait- 
ing for us to take the lead ... I think 
industry is receptive” to planning a 
smooth transition from defense busi- 
ness to civilian business if military re- 
quirements change. 

Gilpatric minimized the impact of 
defense spending on the over-all 
economy. The "hard core” of military 
spending for items with non-military 
use— notably missiles— amounts to only 
about 2 % of the gross national prod- 
uct. he said. He commented that the 
problem of cutbacks in defense spend- 
ing has been exaggerated and “thought 
of as insoluble.” 

Sen. Edward M. Kennedy (D.-Mass.) 
expressed skepticism and disagreement, 
and Gilpatric concurred that the im- 
pact of defense cancellations could be 
acute and severe on the industries and 
communities affected, even though the 
repercussion on the over-all economy 
may not be great. 

Senate Hearings 
Gilpatric opened a series of hearings 
on the economic ramifications of de- 
fense spending by the subcommittee 
which will run for a few weeks (AW 
Sept. 30, p. 28). Companies tentatively 
scheduled to testify include United 
Aircraft Corp., Hughes Aircraft Co., 
Northrop Corp., North American Avia- 
tion, Westinghouse Electric Coqj., 
General Electric Co., Douglas Aircraft 
Co., Lockheed Aircraft Corp., Aerojet- 
General Corp. and Martin Co. 

The subcommittee’s objective is to 
stimulate planning for defense spending 
shifts-including reductions that might 
result from disarmament. 

Legislation introduced by Sen. George 
McGovern (D.-S. D.) and now pending 
in the Senate Commerce Committee 
would establish a National Economic 
Conversion Commission in the White 
House to manage such a program. Its 
membership would include the Secretary 
of Defense, chairman of the Atomic 
Energy Commission, administrator of 
National Aeronautics and Space Ad- 
ministration, director of Arms Control 
and Disarmament Agency, and the 
heads of other major agencies. 

Sen. McGovern's measure would re- 
quire all major AEC and Defense con- 


tracts to carry a stipulation requiring 
the contractor to establish an Industrial 
Conversion Committee to plan for con- 
version to civilian work should a defense 
contract be curtailed or cancelled. The 
White House commission would have 
the authority to appoint members of 
these industrial committees and set 
their salaries. The cost would be in- 
cluded in the contract. 

Gilpatric commented that Defense 
Dept, recognizes the important potential 
problems and opportunities in shifts in 
defense spending. 

Gilpatric analyzed Defense’s $50 bil- 
lion-a-year spending in this manner: 

• About $20 billion goes for salaries and 
allowances to servicemen and civilian 
employes, "a large proportion of whom 
could find positions at equivalent or 
better social and economic levels if 
they chose to seek non-defense emplov- 

• About $10 billion goes for soft goods— 
food, clothing, medicines— from pro- 
ducers "who obviously face no signifi- 
cant conversion problems provided the 
civilian economy is healthy and grow- 
ing." 

• About $10 billion is for military hard 
goods “whose manufacturers could, pro- 
vided the economy was firm, readily 


convert to civilian markets.” In this cate- 
gory, Gilpatric included truck and trans- 
port plane producers and “even pro- 
ducers of many components of missile, 
nuclear and other weapon systems." 

• Another $10 billion as the “hard core” 
military sector of the economy which 
would be hard to change over to civilian 
uses, as against $40 billion which is 
either civilian in nature to begin with 
or reasonably convertible to non-defense 

Economic Impact 

Gilpatric said, “there is no reason that 
the economic impact of defense pro- 

E ams— whether stemming from major 
ldget shifts either up or down, or 
from the shifting pattern of procure- 
ment within a relatively steady budget 
—cannot be accommodated without seri- 
ous disruption or distortion of our over- 
all economic position.” 

He said he hoped for a decline in 
defense spending, but that even if 
there were an increase in military spend- 
ing “there would still be continual 
changes in the pattern of procurement 
. . . there would still be shifts in in- 
stallations and base closings, there would 
still be program cancellations and 
completions. . . .” 


Schriever Disputes ‘Plateau’ Theory 

Dayton, Ohio— Gen. Bernard A. Schriever, commander of the Air Force Systems 
Command, disagreed here last week with those who claim there is nothing left to 
invent and said there still is a potentially rich field of development for military air- 
craft and in other areas. 

“Some of our scientific colleagues generalize that we have reached a technological 
plateau and feel we should sit back and reap the benefits,” Gen. Schriever said. “I’m 
very much afraid that unless we point the way in research and development and push 
hard in some of these areas we might end up going the other way, the worst possible 
way. 

“I think it's generally agreed tile U. S. enjoys strategic superiority over our Soviet 
enemies. This does not mean stop. There’s a big job ahead.” 

Gen. Schriever told a Vehicle Design and Propulsion meeting sponsored by the 
American Institute of Aeronautics and Astronautics and USAFs Aeronautical Sys- 
tems Div. that one Project Forecast panel had identified more than 40 possible 
future aircraft systems. Technologically, he said, it is possible to develop far more 
aircraft than would be practical. 

Some specific future project areas singled out by Gen. Schriever: 

• Follow-on for the B-52 should be identified and the specifications written. USAF 
opinion is that a mixed missile-aircraft force wall be required. Project Forecast spelled 
out the characteristics of the B-52 follow-on-which are within the state of the art- 
to fill the manned aircraft role in such a force. 

• Prototype construction is likely to be reintroduced in the Air Force. “We feel this 
makes sense,” Gen. Schriever said, “building a few models without commitment to 
weapon system status . . ." 

• Reconnaissance for counter insurgency war is the COIN area most in need of 
development. Application of technology to the entire COIN area is virtually un- 
tapped, Schriever said. He also cited the need for more work on VTOL applications 
for support and offensive aircraft in COIN and limited w-ar missions. 

• CX-4 heavy transport may not fit the specifications now under study. “We can 
get capabilities better than those laid out for CX-4,” Gen. Schriever told the AIAA- 
ASD mccb'ng. 
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German Defense Minister Orders 
Plans to Buy TF-104Gs Shelved 


Bonn— West Germany's Defense 
Ministry is shelving plans to buy 33 
additional two-place Lockheed TF-1 04G 
supersonic trainers direct from the 
U.S. The move is intended to empha- 
size its displeasure over the "tactics" em- 
ployed by officials of the American com- 
pany in their almost-successful effort to 
sell the C-130 turboprop transport to 
the German armed forces at the expense 
of the Franco-Gennan C-160 Transall 
(AW Oct. 28, p. 28). 

The extent of the displeasure and the 
impetus behind Defense Minister Kai- 
uwe von Kassel's decision to publicly 
chastise Lockheed are still largely a 
matter of conjecture. 

But late last week Lockheed Chair- 
man Courtlandt Gross decided, ap- 
parently as a direct result, to visit Bonn. 
Sources here said von Kassel wanted a 
formal apology, although no written or 
verbal protest had been received by 
Lockheed. Von Hasscl reportedly ob- 
jected to what he considered an un- 
ethical sales compaign on the part of 
Lockheed. 

Von Hassel was disturbed by the 
alleged lobbying tactics within the 
Bundestag by a Lockhccd-Marictta sales 
team which hoped to at least promote a 
joint evaluation of the C-130 and the 
Transall before a final decision was 
made as to a replacement for the aging 
Nord N'oratlas piston-engine transport. 
He told newsmen that the company had 
“confused" the public and members of 
the Bundestag, and added that “the 
Lockheed fellows will not come into my 

Marietta Sales Team 

He later restricted this prohibition to 
the members of the Marietta sales team. 
A Defense Ministry spokesman said the 
ban did not extend to Lockheed as such. 

Other officials complained that, aside 
from actual lobbying, Lockheed placed 
articles in the West German press 
which tended to put the Transall in a 
bad light and generally exaggerated the 
C-130’s performance capability. 

Lockheed, not anxious to become in- 
volved in a public debate with a major 
customer, has declined any comment 
thus far. Privately, however, officials dis- 
pute the contention that any distortion 
or exaggeration of the C-l 30's perform- 
ance was made during the various pres- 
entations. Lockheed “would be foolish 
to give out false figures when it was 
pushing for an evaluation where every- 
thing would turn up anyway,” one 

There was no formal notification that 
plans to purchase the 33 TF-104Gs had 


been altered. The Defense Ministry 
spokesman said last week that all formal 
contracts already negotiated with the 
U.S. firm will be honored. 

This includes continuation of the 
still-controversial European multi-na- 
tion production program for the Mach 
2 F-104G all-weather fighter, a project 
in which West Germany is the senior 
partner. 

The country also now has 86 TF- 
104Gs which were purchased directly 
from the U.S. The new order was 
to have supplemented the trainer air- 
craft located in Germany and in the 
U. S., to which a relatively large num- 
ber of West German pilots are sent for 
transition training, primarily because of 
the poor weather which hangs over 
Central Europe throughout much of 
the year. 

Whether the supplemental order will 
be placed after a cooling off period, or 
simply be scrapped, is not known. 
Lobbying Complaint 

One Gennan official complained that 
the lobbying by the Lockhecd-Marietta 
team, which has now returned to the 
U. S., “was a reflection on us as a 
country ... as though we could be 
bought off . . 

Lockheed supporters said, on the 
other hand, that the sales effort was 
made primarily on a technical basis. 
They said the better range and per- 
formance of the four-engine C-130, as 
well as a possible lower unit cost be- 
cause of the U. S. Air Force orders, were 
emphasized in discussions relating to 
the proposal to purchase the twin- 
engine Transall. Their German counter- 
parts contended that the smaller Trans- 
all conforms more closely to the require- 
ments for operations within Europe. 

Another major factor in favor of the 
Transall is the fact that it will be built 
and assembled in West Germany in 
conjunction with Nord of France, to fill 
a need to keep the nation’s industry 
gainfully employed and its engineering 
team intact. 

The C-160 will be built in West Ger- 
many bv two German firms— Ham- 
burger Flugzcugbau and Weser Flug- 
zeugbau— to phase in at a crucial time 
when West Germany’s industry will 
need new work to keep it moving at its 
present pace. The C-130, on the other 
hand, probably would have been pur- 
chased directly from the U. S. 

First production Transall is scheduled 
to roll out in January, 1965. Next year, 
the French and German firms working 
together plan to turn out six pre-pro- 
duction models of the aircraft. 


Titan Flight Successful 

Martin Co. and Air Force late last 
week were making a detailed analysis of 
the successful flight of the 23rd Titan 
2 vehicle launched from Cape Canaveral 
on Nov. 1 to test a number of possible 
modifications for the Titan-Gemini 
launch vehicle. 

There were indications that the vi- 
brations in the vehicle resulted in grav- 
ity forces of less than 0.5. It was not 
known late last week whether tins low 
reading resulted from an accumulator- 
standpipe experiment (AW Nov. *f. 
p. 39) installed in the vehicle. 

The Titan 2 nose cone impacted into 
the splash network 5,300 mi. down- 
range. An Air Rescue Service crew for 
the first time recovered a piggy-back 
data cassette carried on the vehicle. The 
cassette, attached to a pod on the sec- 

measure Electron density and missfle e'x- 
hanst temperature. 


Garrett, Signal Oil 
Continue Merger Plan 

Garrett Corp., which avoided an at- 
tempt by Curtiss-Wright Corp. to buy 
a major stock interest, last week said 
it would continue plans to merge with 
Signal Oil and Gas Co. (AW Oct. 28, 
p. 33). 

Special stockholders’ meetings have 
been scheduled to consider the pro- 
posed merger. Garrett’s will be held 
Dec. 19. Signal’s will follow the next 
day. Two-thirds of the shareholders in 
the Los Angeles-based companies must 
vote approval before the merger can be 
effected. 

Curtiss-Wright abandoned its at- 
tempts to buy 700,000 shares, or about 
47% interest in Garrett, after twice ex- 
tending its offer deadline and raising 
its offer from S50 to S57 per share. Gar- 
rett stock meanwhile increased from 
$42 at the time of the original offer 
(AW Sept. 16. p. 39) to more than 557 
at one point last week. 

Curtiss-Wright would not sav how 
many shares it was offered. It said those 
which had been tendered would be re- 
turned. One yardstick was that if 
Curtiss-Wright had acquired 498.000 of 
the 1,493,554 outstanding Garrett 
shares it could have blocked the pro- 
posed merger. 

Garrett last week also withdrew a 
federal court suit it had filed in an at- 
tempt to prevent Curtiss-Wright from 
acquiring and voting shares. 

At Garrett’s annual meeting last week, 
some stockholders challenged the wis- 
dom of continuing merger plans in view 
of company reports of increased sales 
and earnings. A company officer said 
the merger would prevent future at- 
tempts to gain control of Garrett. 
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A-3 Firing From Sub Shown 

First successful firing from a submerged submarine Oct 26 of 
Polaris A-3X fleet ballistic missile (AW Nov. 4. p. 32) is shown in 
sequence as missile breaks water (above) and ignites a fraction of a 
second later (below), entering boost phase of trajectory (right). The 
31-ft.-long, 54-in.-dia. Lockheed missile was launched from USS 
Andrew Jackson, manned by its gold crew, lying about 40 ft. 
below the surface 30 mi. off Cape Canaveral. Aerojet-General first 
stage burned about 62 sec. and the Hercules Powder Co. second 
stage about 58 sec. A-3X flew 2,000 mi. down Atlantic Missile- 
Range, guided by General Electric all-inertial guidance system. 



AVIATION WEEK & SPACE TECHNOLOGY, November 11, 1963 



33 


Air Force, Navy Pressing NASA 
To Improve Reliability of Scout 


Washington— Air Force has been 
forced to continue to use the Douglas 
Thor Agena to launch small, high- 
priority satellites because the cheaper 
Scout solid propellant standard launch 
vehicle (SLV-1A) continues to demon- 
strate low reliability. Navy is also ex- 
periencing difficulties in using the 
Scout to launch the operational con- 
figuration of its Transit navigation 
satellite. 

Both services have been prodding 
National Aeronautics and Space Ad- 
ministration, which is charged with 
management of the project, to correct 
deficiencies in components, particularly 
in government-furnished equipment 
(GFE). The NASA project office is 
responsible for GFE contracting, con- 
sisting mainly of the motors, and their 
component parts such as nozzles, ig- 

A team of management and engi- 
neering personnel from NASA head- 
quarters and centers went to the Dallas 
plant of Ling-Temco-Vought, the prime 
vehicle contractor, last week to review 
the program with the aim of correcting 
the faults. 

Air Force has had better success with 


Phonon Laser 

Jevised 

New laser material that 


unusual principle has been 

discovered bv 

Bell Telephone Laborato 

es scientists. 

The material, magnesium 

uoridc doped 

with nickel ions, emits col 

erent infrared 


1.62 microns 

while siinnltanconslv gen 


tions, called phonons, m 

ic crystal lat- 

ticc of the material. 


Unlike previous laser 

materials, in 

which the wavelength of 

diated energy 

was determined solclv In 


levels of the atoms, the 

ew material's 

wavelength is determined 

both bv the 

energy states of the nicke 

ions and the 

vibrations of the costal lat 

ce near these 

ions, BTL reported. The 

ickel ions arc 

excited (pumped) to a high 

energy state 

in conventional manner a 

d then relax 

fo an intermediate energy 

level. From 

this level thev fall to the lo 

er laser level. 

giving off infrared energv 

nd simultanc- 

ouslv setting up a vibratioi 

of the costal 

lattice. 


The larger the energv 

level of the 

vibrating crystal lattice, til 

longer is the 

wavelength of the emitted radiation. 

BTL said. In recent experiments, the 

laser crystal was operated a 

temperatures 

of 20K and 78K. 


The phonon (vibration 

frequency of 

the crystal was 10 million 

me. 


Scout than the Nas v, due mainly to 
systems engineering and technical di- 
rection talent available at the Air Force- 
sponsored Aerospace Corp. Even though 
Air Force gave components exception- 
ally thorough tests, rejecting those that 
showed poor reliability, the USAF 
record has been far from satisfactory. 

When it appeared that several high- 
priority Air Force programs would be 
affected by Scout failures, alternate 
launch vehicles were investigated. Thor 
had proved its reliability over a period 
of development launches from Vanden- 
berg AFB, Calif., and Cape Canaveral, 
.beginning with the Discoverer series. 
The standard upper stage is the Lock- 
heed Agena B. 

As top priority programs reached 
operational status, payloads were re- 
duced in weight so that the full 1.600- 
lb. orbital capability of the Thor-Agena 
combination is not required. Scout was 
chosen to carry the lighter loads eco- 
nomically. 

When the low reliability of Scout be- 
came apparent. Air Force kept its pro- 
grams going with the already-in-produc- 
tion Thor and Agena B stages. In fact 
it had an excess inventory of the Agena 
B vehicles, and Thor production and 
rehabilitation were maintained. To date 
more than 100 of the Thor-Agena B 
combinations have been launched. Ex- 
cess payload capabilities are taken up 
with a variety 1 of piggy-back payloads. 

The Air Force, however, still wants 
to introduce Scout into its programs 
where payloads are sent into low earth 
orbits, because of lower Scout cost and 
faster reaction time of the vehicle. 

Navy, on the other hand, does not 
have the funds to conduct thorough 
checkout of the components, although 
it could have done so by paying the Air 
Force to perfonn the work. As a result 
it had a 50% failure rate with the Scout 
in its operational Transit launches. It 
has no other booster available, as does 
Air Force. 

The operational Transit satellite 
weighs 1 50 lb. 

SLV-1A consists of four stages. Stage 
one is powered with an Aerojet Algol 
2A, XM-6S engine producing 105,000 
lb. thrust; stage two, a Thiokol Castor 
XM-33-20, producing 64,000 lb.; stage 
three, a Hereules-Allegany Ballistic 
Laboratory (ABL) Antares 2. X259 pro- 
ducing 19,000 lb.; stage four, an ABL 
Altair 2, X25S producing 5,000 lb. 
thrust. The inertial guidance package is 
produced by Minneapolis-Honeywell. 

Scout is designed to place 1 50 lb. in 
a 400 naut.-mi.-altitudc orbit and 240 
lb. into a 300-naut.-mi. orbit. 


F-5 Briefing 

Los Angeles— Norwegian military group 
was briefed here recently on a version of 
Northrop Norair Div.'s F-5 aircraft which 
would perform an interdiction role. 

Stripped of grins and fitted with extra 
fuel tanks, plane would mount infrared 
or radar-type missiles. Norway may be 
interested in about 20 of these pianes 
initially, and no U.S. funds would be 
contributed. 

Discussions also are being conducted 
by Norair with Saudi Arabia for sale of 
two, possibly three, squadrons of F-5As 
with full air-to-air and air-to-ground 
capability. No U.S. funds would be in- 

that all services', except piloting, would 


Ping Pong Rocket 
Development Funded 

Further development is under way 
of Lockheed Aircraft Corp.'s Ping 
Pong lightweight mobile reconnaissance 
rocket (AW Dec. 10, p. 23) under an 
Army feasibility contract. 

Lockheed’s Missiles & Space Co. 
originated the concept for a small rocket 
with a motor at each end that could be 
fired into an enemy territory for short 
ranges, make photographs there and be 
refired before impact for return to U.S. 
lines. Fins would slip to the nose prior 
to firing of the second engine for sta- 
bility on the return flight. 

Now a Lockheed California project. 
Ping Pong has been funded by that divi- 
sion through demonstration to the 
Annv with a rocket using off-the-shelf 
components wherever possible. 

One problem associated with the 
concept has been the potential vul- 
nerability of the rocket at the time of 
return fire, at which point it will be sta- 
tionary in the air for an instant. 


YS-11 Schedule Delayed 

Certification of the YS-11. Japan’s 
first post-World War 2 turboprop trans- 
port, has been delayed four months to 
permit modifications based on flight test 
results (AW June 17, p. 19). 

Certification bv Japan's Civil Aviation 
Board and the U.S. Federal Aviation 
Agency now is scheduled for late 1963. 
Nihon Aeroplane Mfg. Co., which has 
flight-tested two prototypes, said two 

the rudder, elevator and aileron to in- 
crease aircraft controllability. 

• Increasing dihedral angle of wings by 
2 deg. to improve horizontal stability. 

First five aircraft, which go to Japanese 
government agencies, will be delivered 
four months late. 
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The biggest thing on wheels in the world 




Saturn service structure for Complex 37 demonstrates revolutionary design concept made possible by versatile fej) Steels. 


problem of sine, 
concepts which 


The Saturn space vehicle is so large that the service tower at Cape Canaveral presented a tr 
weight and mobility. For this project, U. S. Steel was given the opportunity to help work 
would make this service structure lighter, stronger, simpler, and possibly less costly. 

USS research people prepared a report on allowable working stresses using A36 structural carbon steel in com- 
bination with USS “T-l" Constructional Alloy Steel and USS TRI-TEN High-Strength Low-Alloy Steel. Then, 
during the next jew months, many USS technical specialists spent many hours with the designers, Maurice H. 
Connell & Associates, and the U. S. Army Corps of Engineers. The result was this unique mobile structure which took 
full advantage of the properties of these three steels in plate, structural, and tubular form that made this 
structure possible. Credit for the design goes to the National Aeronautics and Space Administration, the Corps of 
Engineers, and to the Connell group. U. S. Steel backed them up with thorough metallurgical and engineering data. 

The greatest portion of the burden fell to reliable A36 structural carbon steel: It represented 73% of the total steel 
used. Careful research and detailing showed that the requirements for exceptional strength or close tolerance clear- 
ance could be met by application of higher strength steels amounting to less than 10% of the total steel. 



1.5 million-pound- thrust Saturn space vehicles 
will be roaring up from Cape Canaveral after 
being assembled in a unique service structure at 
Complex 37. The structure services two launch- 
ing pads instead of one, using a radical system of 
cantilevered silo gates that swing back against 
the structure like huge arms and permit the 
structure to move crablike between the pads. 

Biggest wheeled structure in the world. 

Completely equipped, the service structure 
weighs in at more than 5,000 tons— as much as 
two Navy destroyers. It’s more than 300 feet 
high, 120 feet square at the base, and it rolls on a 
total of 72 3-foot-diameter crane wheels, illus- 
trated on reverse side of this sheet, at up to 40 
feet per minute. 

The gate problem. When a space vehicle such 
as Saturn is being serviced, the structure encloses 
the Saturn with two vertical rows of silo gates, 
as partially illustrated in the sketch. Each of 
these gates weighs 63 tons, and is cantilevered 
60 feet from the front of the structure. At launch 
time, all gates are opened and the structure is 
rolled clear of the launch area. 

No point bracing. NASA’s design criteria 
demanded that the gates be capable of being in- 
finitely positioned up and down the height of the 
structure to allow for future changes in space 
vehicle design. Thus the gate-mounting columns 
had to be strong enough and stiff enough to sup- 
port the gates at any point with a minimum of 
deflection. 

To make matters more complex, the gates were 
so big, cantilevered so far, and subjected to such 
off-center loads (which created enormous tor- 
sional stress) that conventional design would 
have made these gates hopelessly heavy— in fact, 
would have made the structure unworkable. 
Final answer to the gate-mounting column and 
the gate problem was to design them with 
100,000 psi yield strength USS “T-l” Construc- 
tional Alloy Steel. This steel, invented by United 
States Steel, is three times as strong as A7. It 
reduced the weight of the gates more than 50% 
and made possible the design of the slim 289- 
foot-long gate-mounting columns. 

The wheel problem. When the designers light- 
ened the gate-mounting columns and the gates 
with USS "T-l” Steel, they solved two other 
serious problems at the same time: 1) By re- 
ducing the “front” weight, they eliminated the 
need for counterweight— which would have been 
needed to prevent toppling due to wind loads 


while the structure is moving, and 2) they 
eliminated 16 additional wheels that would have 
been needed to carry the extra weight of the 
gates and column members. 

Interrelated problems. In summary, a whole 
series of weight reductions were possible with the 
USS “T-l” Steel: gates could be made lighter, 
therefore the gate column members and front 
columns could be made lighter. These weight- 
saving steps meant that counterweight could be 
eliminated, thus reducing the weight of the 
entire tower on the wheels. 

Wheel trucks. It was necessary to keep the size 
of the truck girders (which tie the wheel trucks 
together) as small as possible. Although required 
strength could have been obtained by use of A36 
structural carbon steel, it was decided that 
“T-l” Steel should be used here to reduce the 
size. In the final design, the truck wheel assem- 
blies are about 50 feet long and 7 feet high at the 
center. 

Silo gates. These gates take advantage of the 
properties of three different types of steel. To 
resist twisting, the gates are designed with hori- 
zontal rectangular box girders of USS “T-l” 
Steel. Trusses and vertical framing members are 
A36 steel, except for the two outboard vertical 
members which face the launch pad during fir- 
ing. These two outboard members are made from 
USS Tri-Ten (A441) Steel, a 50,000 psi yield 
point steel, to provide extra strength with re- 
duced weight at the ends of the gate. 

Details. The over-all structure uses approxi- 
mately 3,600 tons of A36 structural carbon steel, 
400 tons of USS “T-l” Steel (mainly in the gate- 
framing members, the gate-mounting columns, 
and the wheel truck girders), 11 tons of USS 
Tri-Ten and 940 tons of API-53 steel pipe. Tri- 
Ten is also used in the overhead cranes and in 
the umbilical towers. The structure uses over 
100 tons of high strength steel bolts. United 
States Steel rolled some USS “T-l” Steel plates 
in special lengths (to provide staggered weld 
splicing in the gate-mounting columns), and 
some of the A36 chord sections made from 14- 
inch wide-flange beams are the largest ever 
rolled in America. The 289-foot-long gate- 
mounting columns were welded together in the 
vertical position while maintaining absolute 
alignment: Since gate hinge mounting holes 
were predrilled every 6 inches, spacing had to be 
maintained between adjacent plates and be- 
tween the two gate-mounting columns. 



Drawing shows one of 12 gates 
in closed position; dotted draw- 
ing shows gate in retracted or 
firing position. The gate at left 
extends 60 feet from hinge, is 30 
feet high, weighs 63 tons, and 
contains infinitely adjustable 
service platforms, illumination, 
high-pressure gas, electrical out- 
lets, and a high-output fire-fight- 
ing system— all brought in with 
heavy-duty flexible fittings. 

The triangular brace (shaded 
grey) takes torsion loads as far 
as it extends, but beyond that, 
the USS “T-l" Steel box girder 
takes the combined axial load, 
flexural bending, direct shear, 


and torsional shear. Deflection 
is extremely important here, as 
gates must latch positively for 
hurricane protection, and mate 
with other gates above and below. 

Design criteria fixed the dis- 
tance between centerline of struc- 
ture and rails, so limited space 
was available for the gate-mount- 
ing column. There are an infinite 
iber of loading possibilities 
on the gate-mounting columns 
which tend to twist the column 
and subject it to varying bending 
forces in many planes. Maurice 
Connell & Associates ended up 
with 960 pages of structural cal- 
culations for the entire structure. 


Upper drawing shows one 24- 
wheel truck assembly; lower 
drawing shows anchorage. The 8 
pairs of outboard wheels are 
driven by electric motors fed with 
a trailing cable and the 4 pairs 
of inboard wheels coast. Only the 
trucks on the gate side are pow- 
ered. Truck girder that ties wheel 
trucks together is made com- 
pletely from USS "T-l” Steel. 

Before moving, the structure is 
lifted 3 inches off its anchor pads 
by hydraulic rams that contain 
locking rings to prevent the struc- 
ture from dropping in case of 
hydraulic failure. At rest, the 
structure is supported on four col • 
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umns that extend down through- 
the truck girders to the anchor- 
ages. The columns are pinned to 
4-inch-thick USS "T-l" Steel an- 
chor rails welded to the anchor- 
age pedestals, which are secured 
to three 36-inch WF beams bur- 
ied about 12 feet deep in the 
50-foot-square concrete founda- 
tions. When structure is lowered, 
columns rest on conical pads for 
exact positioning and absorption 
of shear wind loads. 

The structure is designed to be 
moved in winds up to 35 mph. 
Dead load on each front column 
is about 1,900 tons, and about 
500 tons on each rear column. 
Depending on its direction, a 35- 
mph wind can raise these loads 
to 2,100 tons in front, and 700 
tons at rear. 


Structure is designed for 125- 
mph winds when anchored. Un- 
der certain wind conditions, load 
on one front column can rise to 
3,400 tons while the diagonally 
opposite rearcolumn is subjected 
to a 790-ton uplift. This entire 
uplift is translated by the anchor 
pins into an upward shear force 
that is restrained entirely by the 
4-inch-thick USS "T-l" Steel an- 

Credits. Maurice Connell & As- 
sociates, Miami, operated as co- 
ordinating engineers for the joint 
venture with Reynolds, Smith & 
Hills of Jacksonville, Florida, for 
the entire Complex 37. The auto- 
matic ground control station, 
launch pad utilities, all founda- 
tion and underground work, to- 


gether with site preparation was 
designed by Reynolds, Smith & 
Hills. Maurice Connell & Associ- 
ates designed the blockhouse, the 
service structure described here, 
umbilical towers, operations sup- 
port building, plus instrumenta- 
tion and communication cabling. 
Blount Brothers of Montgomery. 
Alabama, was general contractor, 
and The Ingalls Iron Works Co. 
fabricated and erected the steel. 
The project was initiated by the 
National Aeronautics and Space 
Administration; the Army Corps 
of Engineers supervised design, 
awarded the contract, and super- 
vised construction. United States 
Steel, 525 William Penn Place, 
Pittsburgh, Pennsylvania 15230. 
USS, “T-l,” and Tri-Ten are reg- 
istered trademarks. 
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Second Centaur Shot Planned Next Week 


By George Alexander 

Cape Canaveral— Four primary and 

14 secondary objectives have been laid 
out for the second flight test of the Na- 
tional Aeronautics and Space Adminis- 
tration’s Centaur upper stage, now 
scheduled after two delays for launching 
from here early next week. 

Hurricane Ginny forced the first de- 
lay from Nov. 12 because NASA or- 
dered the equipment and the area bat- 
tened down during the storm. It took 
three days to uncover the area and re- 
check equipment. Minor problems, 
such as voltage spikes in some circuits 
of ground and flight equipment, then 
pushed the launching date from Nov. 

1 5 to next week. 

Primary goals of the General Dynam- 
ics/ Astronautics-built, hydrogen-fueled 
stage which will carry 800 lb. of instru- 
mentation, are: 

• Demonstration of the structural in- 
tegrity of the combined Atlas-Centaur 
vehicle. The Centaur will be inserted 
into an elliptical earth orbit with a peri- 
gee of about 545 mi. and an apogee of 
1,125 mi. The high orbital insertion 
altitude was chosen so that the vehicle 
would fly a steeply ascending trajectory. 
It thus would remain within sight of 
Atlantic Missile Range tracking stations 
for a longer-than-normal time period so 
as to telemeter a greater quantity of 
performance data. The Atlas Centaur 
2 (AC-2) vehicle will rise vertically for 
the first 15 sec. of flight and then begin 
a very slow and gradual, pre-programmed 
pitch-over maneuver, which will not be 
completed until shut-down of the Atlas 
sustainer engine, about 215 sec. later. 
At that point, the vehicle should be at 
an altitude of about 700,000 ft. and 
about 130 mi. downrange. 

• Evaluation of the new Atlas-Centaur 
separation system (AW Oct. 21, p. 75). 
It uses a linear-shaped charge around 
the interstage adapter and ties together, 
in the same sequential circuit eight 
500-lb. thrust retrorockets on the base 
of the Atlas with four 50-lb. hydrogen 
peroxide posigrade (positive-gradient) 
thrusters on the Centaur. The system is 
said to be lighter in weight, faster in 
operation and more reliable than the 
old latch-spring svstem of AC-1 . 

• Comparison of the accuracy of the 
Centaur’s inertial platform in velocity 
and position measurements against 
those made by tracking stations. 

• Evaluation of the Pratt & Whitney 
Aircraft-developed propulsion system. 
Consisting of two RL-10 15,000-lb.- 
thrust engines, the system will incorpo- 
rate several minor changes in hardware 
and procedures. Primary difference in 
the P&W engine on AC-2 is that 


chill-down of the powerplants will be 
accomplished on the ground, prior to 
liftoff. This procedure is expected to 
significantly reduce the time required 
in flight to chill all plumbing lines and 
should increase engine reliability. The 
engines also will include slightly modi- 
fied injectors and are reported to oper- 
ate at a higher specific impulse than 
those flown on the first Centaur flight. 

Secondary' objectives include evalua- 
tions of Centaur tank pressurization and 
flight control systems, propellant and 
electrical power quantity indicators, and 
a vibration profile of the Atlas Centaur 
vehicle. At one time, there was some 
concern among GD/A and NASA’s 
Lewis Research Center’s program offi- 
cials that the combined vehicle might 
have an accordion-like vibration similar 
to that of the Titan 2 weapon system 
(AW Nov. 4, p. 39). 

AC-2 will carry about 500 instru- 
mentation sensors. The two largest 
blocs will be those monitoring the per- 
formance of the guidance system, in- 
cluding autopilot, and the aerodynamic 
forces acting on the 107-ft. tall com- 
bined vehicle. Centaur alone will mount 
more than 300 sensors. 

The guidance system, developed by 
Minneapolis-Honeywell, will be flown 
open-loop— it will operate normally but 
its output signals will not be converted 


Washington— Major reorganization of 
the National Aeronautics and Space 
Administration’s manned flight manage- 
ment was completed last week with 
changes at the Manned Spacecraft 
Center, which the agency said would 
strengthen direction of the Apollo and 
Gemini programs. 

Manned Spacecraft Center Director 
Robert Gilruth said that although two 
new assistant directorships were created, 
the new organization reduces the num- 
ber of offices reporting to top manage- 
ment from 16 to 12. 

New assistant directors are Christo- 
pher C. Kraft, Jr., and former Air Force 
Maj. Donald K. Slayton. Kraft is assist- 
ant director for flight operations and 
Slayton, one of the original seven astro- 
nauts and formerly coordinator of 
astronaut activities, is assistant director 
for flight crew operations. 

Other assistant directors are Maximc 
A. Fagct, engineering and development, 
including information and control sys- 
tems, and Wesley L. Hjornevik, admin- 
istration. 

Dr. Joseph Shea is manager of the 
Apollo program office and Charles W. 
Mathews is Gemini program manager. 


into steering commands for the two 
P&W engines. Events such as Atlas’ 
main engine cut-off (MECO), sustainer 
engine cut-off (SECO), separation of 
the stages and ignition of the Centaur's 
two engines will be accomplished by 
pre-set timers. The gyro-stabilized plat- 
form of the guidance system will be 
used, however, to provide attitude ref- 
erence points during Centaur’s single- 
bum flight into orbit. 

Skin of the second Centaur vehicle 
has been fabricated of slightly heavier 
gage steel (0.0002-in. thicker) than that 
intended for operational stages. Also, 
the second Centaur will carry four 
bolt-on, non-jettisonable laminated glass 
fiber insulation panels around the ex- 
ternal airframe. They are reported to be 
about four times heavier than the panels 
used on the first Centaur vehicle, which 
exploded after 50 sec. of flight Mav 8, 
1962 (AW May 14, 1962, p. 36). 

General Dynamics also modified the 
interface between the payload fairing 
and the top of the Centaur tank so that 
if the airframe contracts under the 
effects of — 423F liquid hydrogen, it 
will not pull away from the main ring 
which joins the two. 

NASA and GD/A engineers have 
calculated that if Centaur achieves its 
planned orbital parameters, it will re- 
main aloft for more than' 200 years. 


Center program office organization will 
match the new program offices at NASA 
headquarters (AW Nov. 4. p. 37), with 
directors for program control, systems 
engineering, flight operations, reliabilitv 

Dr. George Mueller, NASA associate 
administrator for manned space flight, 
said that the over-all reorganization was 
aimed at delegating to the operating 
organization in the ficld-in this case the 
Gemini and Apollo program offices- 
more responsibility and authority for 
their programs. He also pointed out that 
each major system will be assigned as 
the responsibility of one manager on a 
full-time basis. 

Still unassigned last week were several 
persons who had been in the head- 
quarters office of launch vehicles and 
propulsion. This office was abolished in 
the reorganization and launch vehicle 
management was integrated within the 
five Gemini and Apollo suboffices. 

Most of the headquarters reorganiza- 
tion is still on paper. Many of the actual 
changes will not be made until top 
manned flight officials move late this 
month to a new building near NASA 
headquarters in southwest Washington. 


Manned Flight Center Reorganized 
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Apollo Pad Abort Test Launch Successful 

First Apollo pad abort test Nov. 7 proceeded without apparent problems at White Sands 
Missile Range. N. M. Purpose of launching was to test stability and operational character- 
istics of Apollo escape configuration. Launching was made on schedule. Total flight time 
was 3 min. 45 sec. Rate of command module descent before impact 7,600 ft. from pad 
was 24 ft. /sec., compared with 30 ft./sec. for Mercury capsule. All sequences occurred 

tion, and were well within prescribed tolerances. Command module reached maximum 
altitude of 5,100 ft. Parachutes deployed without problems. Command module came to 
rest securely and at 15-dcg. angle oil vertical. Apollo boilerplate and escape tower arc 

(below) shows lift off (1), main motor burnout (2). escape tower jettison (3), drogue deploy- 
ment (4), drogue line stretched and fully deployed in 18.5 sec. (5). drogue release (6). 
pilot and main parachutes deployed (7), main parachutes fullv inflated (8) and command 
module touchdown (9). Note launch escape tower touchdown at 8.700-ft. range (below, 
right). There was no apparent internal or external damage to the command module. 



USAF Effort Seeking 
Simple Inertial Navaid 

Los Angeles— Air Force has initiated 
a design effort aimed at developing a 
simple, reliable and low-cost inertial 
navigation system applicable to all 
classes of manned military aircraft, it 
was reported here last week at the Low 
Cost Navigation Symposium of the 
Institute of Navigation. 

Aim of the in-house effort is to make 
possible an inertial system with a life- 
time of 2, 500 hr., an accuracy of 1 naut. 
mi./hr. and a price of $25,000 in pro- 
duction quantities of 200. 

(For a report on possible airline use 
of inertial navigation systems, sec p. 

51.). 

Air Force plans to have six proto- 
types of the system completed in two 

Emphasis in the development will be 
on simplicity and reliability, with lower 
cost a consequence. As many compo- 
nents as possible will be eliminated, 
others simplified. Maximum use will 
be made of cast rather than machined 
parts. The number of close tolerances 
on remaining machined parts will be 
reduced. Ultimately, a nuclear power 
source is envisioned as a long-life and 
reliable power source. 

Microcircuitry will be used to cut 
computer costs while microcircuits asso- 
ciated with platform avionics will be 
mounted on the gimbals. A number of 
unusual, new simple gyros, such as the 
Kearfott Gyroflex (AW Sept. 9, p. 100) 
will be tested for possible inclusion in 
the navaid. 

System outputs arc expected to be in 
the form of longitude, latitude and 
ground speed. 

The effort is conducted by a group 
operating out of Holloman AFB under 
the technical direction of Wladimir A. 
Rcichcl. The group is part of the Air 
Force’s Avionics Laboratory located at 
Aeronautical Systems Div. 

Work Stoppages Drop 
Sharply al ICBM Sites 

Washington— Work stoppages due to 
labor disputes at missile activation sites 
are nearing the zero point, according to 
a report to the President by the Missile 
Sites Labor Commission. 

During the year covered by the report 
-June, 1962- June, 1963-over 99.9% of 
all available work time on missile sites 
was free of work stoppages. The lost 
time rate was less than .OS' - . 

Within the two years since its estab- 
lishment, the commission’s report 
stated, the record has declined from 
one man-day lost for every 96 worked 
to one lost" for every 1.173 worked— a 
reduction of 1.200%. 
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Navy to Allow Plastic, Glass Fiber 
In Construction of COIN Aircraft 


Washington— Use of plastic and glass 
fiber structural materials instead of 
aluminum alloys will be permitted by 
the Navy in construction of the light 
counter-insurgency (COIN) aircraft. 
This structural innovation has been a 
matter of internal Defense Dept, con- 
troversy since the COIN concept was 
originated over a year ago. 

In making public the preliminary 
type specifications for the COIN air- 
craft, the Navy recommended the fol- 
lowing engines for the twin-engine air- 
craft: Continental YT72, United Air- 
craft of Canada YT74-CP-4/6, AiRe- 
search YT76-G-2/4 and the Turbomeca 
Astazou 2. 

Navy was forced to distribute the pre- 
liminary specifications to all companies 
interested because they were inadvert- 
ently released to a few firms. In letters 
to companies and individuals, the Bu- 
reau of Weapons revealed the prema- 
ture release and added, "to insure 
impartial treatment of all qualified 
potential bidders and firms interested 
in this program a copy of the prelimi- 
nary type specification is provided here- 
with for your information." 

The letters said that the COIN pro- 
curement has not yet been authorized, 
but that the type specification would 
most likely be used in the request for 
proposals (RFPs) when authorization is 
obtained. Dr. John McLucas, deputy 
director of research and engineering for 
tactical warfare programs, had stated 
earlier that RFPs would be mailed be- 
fore the end of the year (AW Oct. 7, 
p. 33). Navy officially made known its 
intention of starting the project late 
in October (AW Nov. 4, p. 38). 

Proposals from companies that in- 
tend to use plastics or glass fiber must 
state how much of these materials will 
be used, whether the prime or a sub- 
contractor will do the work and what 
the qualifications arc of the firms in this 
type of work. Any developmental effort 
that has gone into applications of these 
materials must also be described. 
Foamed plastics will be permitted for 
skin stabilization and for a sandwich 

Engines will be furnished by the gov- 
ernment. Some companies are consider- 
ing use of engines other than those 
recommended, such as the Allison T63 
and the Continental T65, both of which 
are in the 250-hp. class and are being 
developed for the Army's light observa- 
tion helicopter. In either case, two en- 
gines would be coupled to a single pro- 
peller permitting the capability of shut- 
ting down one engine on each side for 
long endurance loitering. 


According to the type specification, 
the aircraft will be a two-place, tandem, 
twin-engine, light-weight, multi-purpose 
armed reconnaissance aircraft. Its pri- 
mary missions will be visual reconnais- 
sance, target marking, battlefield illumi- 
nation, escort and protection of helicop- 
ters, destruction of enemy helicopters, 
adjustment of surface fire, airborne tac- 
tical air coordination, liaison and limited 
close air support against lightly defended 
targets. Secondary missions will be lim- 
ited cargo and personnel transport and 
photographic reconnaissance. 

COIN aircraft must be able to oper- 
ate from primitive runways, fields and 
roads, aircraft carriers without use of 
catapults or arresting gear and helicop- 
ter assault ships. An alternate capability 
of operation on water will be required. 

The program that will be described in 
the RFPs will call for construction of 
prototypes only with no promise of later 
production by the successful bidder. 

Maximum speed will be 275 kt. at sea 
level with military power without carry- 
ing external stores. Loiter time on sta- 
tion will be not less than 2 hr. Takeoff 
distance over a 50-ft. obstacle from a 
sod runway will be not more than 800 
ft. Landing distance over a 50-ft. ob- 
stacle carrying 50% fuel and less ex- 


Eastem Air Lines last week asked 
the U. S. Supreme Court to overthrow 
a U. S. Court of Appeals ruling that 
permits Northeast Airlines to continue 
operations on its Florida route until 
Apr. 30. The lower court decision 
blocked a Civil Aeronautics Board or- 
der requiring the airline to stop all 
service south of New York City Nov. 
15. 

Xerox Corp. and P. R. Mallory & 
Co., avionics component manufacturer, 
will set up a joint venture company in 
Rochester to manufacture microcir- 
cuitry, using a Xerographic technique 
of depositing thin films on insulated 
substrates. The new company, as yet 
unnamed, will be equally financed by 
both parent organizations. 

Northwest Airlines and Scandinavian 
Airlines System both ordered new jet 
transports last week. Northwest is pay- 
ing $27,385,000 for one Boeing 720B 
and three 707-320s, which will give it 
23 Boeing jets. SAS’s $1 5-million or- 
der is for two Douglas DC-8s equipped 
with the new Pratt & Whitney JT3D- 
3B engines. 


tcrnil stores will be not more than 800 
ft. Single engine service ceiling require- 
ment is 10,000 ft. and the ferry range 
will be not less than 1,200 naut. mi. 

On an armed reconnaissance mission, 
the aircraft will be required to carry four 
Mk. 81 bombs, four Mk. 60 7.62 mm. 
fixed machine guns and 500 rounds of 
ammunition for each gun. Total arma- 
ment weight for the mission would be 
1,295 lb. 

For a close air support mission, carry- 
ing less fuel than for reconnaissance, 
four Mk. 82 bombs and the same ma- 
chine gun load would be carried for a 
total armament weight of 2,315 lb. 

Design service life will be 113 
months, of which 108 will be operating. 
Flight hour requirement is 7,500. 

Because of the alternate water opera- 
tion requirement, the capability or go- 
ing from ramp to water and return is 
included. A complete amphibious capa- 
bility is preferred. 

Specifications were sent to: Canadair, 
Ltd.; Lockheed-Califomia Co.; Douglas 
Aircraft Co., Ryan Aerospace; Chance 
Vouglit Corp.: North American Avia- 
tion, Inc.; Cessna Aircraft Co.; Bell 
Aerosvstems Co.; Bell Helicopter Co.; 
General Dynamics Corp.; Boeing Co.: 
Martin Co.; Piasecki Aircraft Corp.; 
Beech Aircraft Co.; Piper Aircraft Co.; 
Republic Aircraft Co.: Grumman Air- 
craft Engineering Corp.; Northrop Air- 
craft Corp.; Sikorsky Aircraft; Lear Jet 
Corp.; Helio Aircraft Corp.; Goodyear 
Aerospace Corp. 


George T. (Ted) Baker, 62, founder 
of National Airlines, died last week in 
Vienna. He was one of the airline in- 
dustry’s pioneers, and built National 
into a major trunkline from a small 
Florida taxi service. He sold his inter- 
ests in National to Lewis B. Maytag in 
1962 but remained as a director and 
consultant. 

Trans-Canada Air Lines Douglas 
DC-8 transport last week crashed and 
burned at London Airport after the 
plane had overrun the runway thresh- 
old on take-off during a thick fog. 
Only one of the 97 on board was 
injured. 

Rockctdyne Div. of North American 
Aviation has received a $3.6-million con- 
tract to develop a solid-propellant rocket 
motor for the U. S. Navy’s new Phoenix 
missile. Hughes Aircraft Co., prime sys- 
tems contractor, awarded the contract 
on which work will be carried out at 
Rocketdyne’s Solid Rocket Div., 
McGregor, Tex. The air-to-air missile 
is being designed primarilv for the F- 
11 IB (TFX) fighter. 


News Digest 
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AIR TRANSPORT 


Record Trunkline Profits Seen for 1963 


Traffic growth may push earnings to $100 million; 
new prosperity could bring tighter control by CAB. 

By L. L. Doty 

Washington— Domestic trunkline industry appears headed for record earn- 
ings this year, but the sudden surge into prosperity could prompt even more 
Civil Aeronautics Board regulation than did the relative poverty of the past 
three years. 

Focal point of Board attention, if net earnings continue to expand, will be 
the wide divergence of profit margins between the individual carriers. This 
alone could be used as an excuse by the CAB to initiate exploratory action 


in the realignment of the competitive 
revision of the rate-of-return formula or 

Because of the many variables in- 
volved in bookkeeping procedures, it is 
difficult to forecast the total profit for 
the year. Net earnings could go as high 
as $100 million if traffic continues to 
follow its upward trend of the past 15 
months. 

Net profit for the first nine months 
of 1965 is estimated by Aviation Week 
& Space Technology at $55 million, 
compared with a $6.5 million net loss 
in the same period of 1962. Industry 
net profit for September of this year 
was an estimated $5.5 million. For the 
entire year of 1962, net earnings totaled 
$8.5 million. 

Earnings Record 

In 1961, the trunklines reported a 
combined net loss of $54.6 million, 
after breaking even in I960. As a result, 
the industry has been bogged down in 
fiscal doldrums so that any Board action, 
during this period, should have been 
directed toward pulling the industry 

Board decisions since 1960 however, 
have been varied, and based on sharply 
split votes. It has been impossible to 
discern any pattern that would indicate 
a specific trend in Board philosophy. In 
principle, the decision disapproving the 
American-Eastern merger, which main- 
tained competition, seemed to contra- 
dict the withdrawal of Northeast from 
the Florida market, which reduced 
competition. It is difficult to reconcile 
the proposal to divide markets in the 
North Atlantic with the affirmative de- 
cision, later rescinded by the White 
House, to increase competition in the 
Hawaiian market. 

Despite these incongruities, which 
probably stem from differences of opin- 
ion among Board members, a growing 
general sensitivity toward the competi- 
tive complexion of the industry has been 


route structure of the industry, in a 
in further probes of existing fares. 

implicit in all the Board's major route 
decisions of the past few years. Also, 
there are signs that a Board majority 
leans toward a staff belief that the num- 
ber of carriers in certain markets could 
be reduced to correct problems of ex- 
cessive competition (AW Sept. 2,p. 51). 

A wide spread of profits could prompt 
such a move, since excessively high 
profits of one group of carriers against 
a relatively low profit level of a second 
group would demand corrective action 
on the part of the Board. Similarly, a 
divergent spread in the rate of return on 
industry investment would require a 
revamping of the rate-of-return fonnula. 

At present, industry results fall far 
short of the 10.5% rate of return the 
CAB has established as adequate. Never- 
theless, if traffic continues to grow and 
expenses hold at a stable level, as they 
now appear to be doing, the rate of re- 
turn could become an issue within the 
next three or four years. 

In such an event, the Board proba- 
bly would revise the formula to provide 

turn. Initially, when the present for- 
mula was set, it moved in that direction 
by setting a 10.125% rate for the big 
four— American, Eastern, TWA and 
United— and an 11.25% rate for the 
regional trunklines. 

Changes in the character of indi- 
vidual airlines during the past three 
years has made that division unrealistic. 
Delta and National are now transcon- 
tinental carriers, Northwest has been 
granted entry into the Florida market 
and Eastern, with a route structure vir- 
tually unchanged in the past three 
years, is a questionable member of the 
big four category. 

One problem that could arrest the 
profit growth is the dwindling yield 
per seat mile (AW Sept. 16, p. 45). The 


steady shift from first-class to coach in 
the regular fare category, the cut in 
first-class yield through the growing 
popularity of the family discount plan 
and the continuing race to beat com- 
petitors with promotional discount 
fares is slicing deep into revenues. 

So far, traffic increases, which have 
remained at a steady pace for the past 
15 months, have offset the dip in scat 
mile yield. In addition, the carrieis 
appear to have a finn grip on expenses. 

A notable example is the decline in 
industry employment for the first time. 
The drop, 0.4% as of June 50, is not 
spectacular but it is a reversal of an his- 
toric upward trend. 

Differences in profit margins are due 
to a variety of complex factors, many 
of them beyond the control of the 
individual carriers. But these differences 
do exist and they will be more pro- 
nounced as profits grow. To attempt 
to stabilize profits at a norm, or to 
try to close the gap in wide-spread 
rates of return by maneuvering the 
competitive posture of certain carriers 
could create many industry problems. 
Excessive Competition 

Similar manipulation in the mid- 
1950’s when the Board attempted to 
strengthen weaker airlines by placing 
them in direct competition with 
stronger carriers, merely created the 
basic problem that must be solved 
today— excessive competition. In effect, 
the Board, by reducing competition to- 
day, would be taking an action that 
would undo its action eight years ago. 

Most carriers showed substantial 
gains as of Sept. 50, but the profit mar- 
gins are irregular. For example. West- 
ern Air Lines showed net earnings of 
$7.2 million on operating revenues of 
$72.9 million for the first nine months 
of 1965. In the same period, Conti- 
nental earned $2.5 million on operat- 
ing revenues of 55S.4 million. 

For the first three months of its 
fiscal year, which began on July 1, 
National Airlines had net earnings of 
SSI 1,000 on operating revenues of 
$26.1 million. Delta Air Lines, in the 
same period, showed a net income of 
$5.5 million on operating revenues of 
$51.4 million. 

United Air Lines reported operating 
revenues of $466.9 million for the first 
nine months of the year and a $12.2 
million profit. Trans World Airlines, 
with total revenues of $555.7 million, 
showed earnings of $12 million for the 
same period. 
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New York -Moscow Route Plans Snarled 

Washington— Plans to implement a U. S.-Russia bilateral air transport agreement 
again became snarled last week when new tensions arose from the Soviet attempt to 
keep a U. S. convoy from entering West Berlin. Until then, progress had been made 
in working out technical details of the proposed New York-Moscow air route. 

The on-again, off-again pact was initialed two years ago by both countries, was 
dropped immediately thereafter because of the Berlin wall crisis and then revived 
when the test ban treaty warmed U. S.-Soviet relations (AW Aug. 5. p. 36). Late last 
month, the bilateral agreement was deemed satisfactory and President Kennedy ex- 
pressed optimism that service on the route would be inaugurated (AW Nov. 4, p. 
26). He added that ". . . there are some technical matters to be discussed." 

These technical issues have been under study by a special working group consisting 
of representatives from State, Commerce and Defense Dcpts., the Coast Guard and 
Pan American World Airways. As of late last week, the group had met twice and 

Indications now are strong that further meetings of the technical group will not 
be held until the U. S. determines the seriousness of the present breach in relations 
between the two countries. If the U. S. later decides to continue with its plans to 
adopt the bilateral agreement, the technical working group will reconvene its meet- 
ings and then submit its operating proposals to Aeroflot, state-owned Soviet airline. 


British Aircraft Corp. Still Aims 
At Initial BAC 111 Delivery Dates 


London— British Aircraft Corp. still 
tropes to meet initial airline deliver)' 
dates for its BAC 111 short-range jet 
transport despite the crash of the first 
prototype on Oct. 22 when the aircraft 
failed to respond to efforts to recover 
from a stall. 

Data from the two flight recorders re- 
moved from the charred wreckage 
permitted BAC to issue an interim ac- 
cident report within 15 days and, shortly 
before then, to order wing leading edge 
modifications designed to improve the 
airflow characteristics when the aircraft 
is in a nose-high attitude, plus changes 
in the elevator control linkage on all 
■subsequent models. 

A BAC spokesman said last week that 
the second 111 prototype incorporating 
the modifications and re-instrumented 
to duplicate the test equipment carried 
aboard the initial aircraft will be rolled 
out during the second week of Decem- 
ber, approximately two weeks behind its 
original schedule. 

To try and recover some of the time 
lost by the crash and still meet planned 
initial delivery' dates to British United 
Airways and Braniff Airways during the 
last quarter of 1964, the third, fourth 
and fifth aircraft off the assembly line 
also will be drafted into the BAC 111 
certification program to permit a rapid 
lniild-up of flight time and experience. 
Originally, a total of only three aircraft 
bad been scheduled to take part in the 
flight test phase. 

The interim report, based upon data 
recovered from the aircraft's Midas 
CMM/7D and C.I.D. 02E flight re- 
corders, said that the prototype struck 


the ground "in approximately horizontal 
attitude at a high vertical speed and low 
forward speed.” 

Tlic crash occurred shortly after M. J. 
Lithgow, chief project pilot for the BAC 
111, approached the stall speed of about 
104 kt. at a center of gravity of 0.58 
s.tn.c. (standard mean chord) with 
flaps extended 8 deg. some 28 min. 
after takeoff on the aircraft's 54th flight. 
A total of 81 hr. had been logged in the 
previous flights, which also had included 
programmed stalls. 

The report, which has been dis- 
tributed to BAC 111 customers and to 
other airlines, says the recorder data 
shows that the aircraft’s angle of attack 
during the stall "increased substantially 
above the figure anticipated. The flight 
recorders indicate that the g-break at 
the stall was large and abrupt. 

"A condition rapidly developed in 
which it would be impossible for a 
pilot, even of Lithgow's caliber, to ap- 
preciate the situation soon enough and. 
therefore, prevent further build up of 

As the tail continued to lose effective- 
ness, the airflow over the airframe 
pushed the elevator into a climb posi- 
tion. a situation that was arrested from 
the cockpit when down elevator was 
applied about 5 sec. after the g-break. 
By this time, however, the report said 
that "the aircraft response, as would be 
expected under these conditions of low 
forward speed and aft c.g., was too 
slow to stop further increase of inci- 

"Eventually, the incidence increased 
to a value where the effectiveness of 


the tail plane and elevator was reduced 
to a fraction of the normal value. At 
this incidence, the elevator servo tab 
power was insufficient to stop the ele- 
vator from trailing up, and it reached 
the up stop in spite of a large push 
force on the control column. 

“The aircraft continued to descend 
at a high rate of descent, the fuselage 
attitude being substantially horizontal, 
and hit the ground flat. The aircraft 
did not spin, and there is no evidence 
of structural or mechanical failure." 

The report did not stipulate the alti- 
tude at which the stall maneuver was 
begun, and BAC officials last week de- 
clined to give a specific figure. They 
said, however, that the height of the 
aircraft at the time was "between 15,- 
000 and 20,000 ft.” It is believed that 
it struck the ground some 70 sec. after 
the stall. 

On the aircraft's 55rd flight, with 
loading the same as on the final flight, 
stall at the same c.g. had been ap- 
proached on four different occasions 
but with flap completely retracted and 
the aircraft in a clean configuration. 
Over-all, 42 approaches to stall and 
recovery had been satisfactorily com- 
pleted, covering a range of flap settings 
from zero to full flap at e.g.’s of between 
0.16 and 0.30 standard mean chord 
as opposed to the 0.38 s.m.c during 
the final and fatal maneuver which re- 
sulted in the loss of all seven persons 
aboard. 

In the modification program, the 
shape of the wing leading edge of the 
second aircraft is being re-designed to 
improve nose-down pitching character- 
istics, and the elevator linkage will be 
altered to permit a "more direct” me- 
chanical connection to the cockpit con- 
trols. Both alterations were described 


Helicopter Shuttle 

New York— New York Airways re- 

Idlcwild. Newark and Wall Street heli- 
ports W’ith its remaining three Boeing 
Vertol 107-2 helicopters late last week. 
The airline voluntarily suspended scrv- 

transmission box caused an Oct. 14 crash 
that killed six (AW Oct. 28, p. 34). 
'Hie helicopters remaining in service 

The new shafts arc limited to 120 hr. of 
operating life by a Federal Aviation 

Vhc airline was maintaining its full 
schedule of 65 flights daily despite the 
fact that a helicopter due from the man- 
ufacturer Oct. 28 had not been delivered 
late last week. 

No employes were furloughed during 
the nearly three weeks of inactivity, the 
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Air France African Routes Reduced 

Paris— Air France’s African network is being drastically reduced under a new 
government division of routes between the national carrier and France's new private 
airline. Union dcs Transports Aeriens (UTA). 

UTA stems from a merger between Transports Aeriens Intercontinental* (TAI) 
and Union Acromaribinc de Transport (UAT). Both carriers were set up after 
World War 2. TAI’s main routes stretch from Paris out to the Far East, Australasia 
and the U. S. West Coast. UAT's routes linked Paris with West and South Africa. 

Merger of the two carriers, started over two years ago, became official Nov. 1. 
On the same day, a government decision of last March went into effect to divide 
the African market between Air France and UAT. Major provisions of the ruling, 
bitterly contested by Air France, arc as follows: 

• UTA will hold air traffic rights between France and West Africa. These include 
the former French territories, now independent, as well as such countries as Ghana, 
Gabon, Sierra Leone, Liberia, Nigeria, and the former Belgian Congo. UTA also 
inherits the rights already utilized by UAT between France and South Africa. 

• Air France, while withdrawing all of its operation from these points, has been 
permitted to hold on to Dakar. This concession will permit Air France to continue 
to operate Paris-Dakar and on to points in South America. 

• In return for its virtual removal from West Africa, Air France gets all air rights 
between France and Egypt, East Africa and Madagascar. Tire main concession here 
is Madagascar since this route currently is operated by TAI. 

• Under the same agreement, UTA is designated by the French government to act 
as technical adviser to Air Afrique. That carrier, formed recently, is jointly owned 
by 11 former French West African territories. 

• Air France, in turn, is given the same technical adviser role to the new airline of 
Madagascar, Air Madagascar. 

• At the same time, the French government, reportedly at the request of the former 
French African territories, reduced Air France's stock interest in Air Afrique. Of Air 
Afrique stock, 66% is owned by the 11 African countries (each holding 6%) and 
the balance of 34% is held by a company called Socictc Pour Le Devcloppemcnt Des 
Transports Aeriens En Afrique. 

Initially, Air France and UTA each held 50% of that group's stock, thus each 
held an equal interest in the 34% of Air Afrique stock. Now, UTA holds 75% of 
the new company's stock and Air France only 25%. 


by a BAC spokesman as “minor modifi- 
cations" insofar as work hours arc con- 

After the December rollout of the 
second prototype, the other three (light 
test aircraft arc scheduled to follow at 
one-a-month intervals. Should the mod- 
ifications prove to be as effective as 
anticipated, BAC says deliveries to BUA 
and Braniff “will still commence in the 
last quarter of 1964." A final assess- 
ment of the crash’s effect on the over- 
all delivery schedule of the 60 aircraft 
on order is still under way, however. 

The interim report, drafted “in con- 
sultation with” the Ministry of Avia- 
tion’s chief inspector of accidents, said 
that the first 53 flights of the prototype 
had produced “most encouraging” re- 
sults. Flights had been devoted pri- 
marily to a preliminary assessment of 
the aircraft’s systems and general engi- 
neering plus measurements of its per- 
formance and handling characteristics 
within a speed range from v, to ap- 
proach to stall. 

The report also tended to give a 
clean bill of health to the aircraft’s two 
rcar-fuselage-mountcd Rolls-Royce Spey 
505-14 turbofan engines of 10,400 lb. 
thrust each. It said the flight recorder 
data indicates “that the engines were 


running and were used during the at- 
tempt to recover from the stall. The 
wreckage indicates that the engines 
were still revolving when the aircraft 
struck the ground, and no evidence has 
been found which would indicate any 
in-flight malfunction." 

British Eagle Starts 
BEA Standby Services 

London— British European Airways 
last week altered its internal flight de- 
parture times to coincide with standby 
services started by British Eagle Inter- 
national Airlines. British Eagle, for- 
merly Cunard Eagle Airways, began 
standby services in its effort to secure 
passengers on domestic trunk routes 
pending its appeal to the Air Transport 
Licensing Board for increased frequen- 
cies and new domestic routes. 

Services were offered between Lon- 
don and Glasgow, Edinburgh and Bel- 
fast. British Eagle then found it had to 
pay BEA to transport its passengers be- 
tween the London airport terminal 
building and departing aircraft because 
of an agreement between the Ministry 
of Aviation and airlines, for whom BEA 
has been acting as agent. 


CAB Seeking Accurate 
Reduced Fare Analyses 

Washington— Civil Aeronautics Board 
concern that airline promotional fares 
may be more of an industry competitive 
weapon than a public service is causing 
the Board to seek more accurate statis- 
tics on fares from the carriers. 

Customarily the Board has en- 
couraged a variety of low cost, promo- 
tional fares designed to attract new pas- 
sengers although it has never had an 
accurate analysis of carrier experience 
with the plans. 

In many cases, CAB feels, the fares 
have served more to attract veteran 
travelers from competing carriers rather 
than expand the industry’s over-all mar- 
ket. Widespread adoption of the fares 
also raises the possibility of diluting 
revenue passenger yields in any general 
shift of passengers from higher cost 
accommodations to lower fare plans. 

In an effort to settle these questions, 
CAB has asked airlines to utilize a 
Board-designed form to measure finan- 
cial effectiveness of all special fares. 

Chairman Alan S. Boyd proposed the 
new form in a letter to all domestic and 
international airlines, and has asked for 
comments by Nov. 25. 

Carriers planning to adopt new pro- 
motional fares were asked to first sub- 
mit a statement to the Board, contain- 
ing an estimate of traffic, revenue and 
expense expected under the fare as 
compared with a similar estimate with- 
out a discount. 

While the fare is in effect the 
revenue would also be recorded, giving 
the Board sufficient comparative figures 
on which to judge the results of the 
experiment, Boyd said. Both industry 
and CAB would then be in a better 
position to determine the impact of 
the fares on air travel and on the air- 
lines’ financial condition, he added. 

CAB sources deny that this plan is 
designed to strengthen Board control 
in this field, but concede that it has 
been partially motivated by the indus- 
try’s recent attempts to extend the 
family fare 50% discount to coach serv- 
ice (AW Sept. 30, p. 49). The Board 
suspended these proposals and plans a 
meeting this week to further discuss 
them with carriers. 


Nord Negotiations 

Paris— Negotiations between Lake Cen- 
tral Airlines and Nord Aviation for the 
purchase of 10 Nord 262 twin-turboprop 
aircraft are in the final stages and a deci- 
sion is expected before year-end. 

Powered by two Turbomeca Bastan 
engines delivering 1,000 hp. each, the 
aircraft can carry 26 passengers over 610- 
mi. stage lengths. Price is 5500,000. 
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AMERICAS MOST SUCCESSFUL SHIPPERS SPECIFY AIR EXPRESS 



Ask 

Lockheed-Georgia about 
Air Express speed. 


AIR EXPRESS division of 


Fairchild Plans to Increase F-27 
Capacity in New Sales Program 


Air Express 
delivered 
399 shipments 
to Lockheed in 
one month... 
95% of them 
overnight! 

Lockheed's business is 
speed. So is Air Express’... the 
kind of speed that gets things 
done on time, in spite of dif- 
ficulties. Example: 23% of the 
cities of origin for Lockheed's 
shipments had no scheduled 
airline service, yet Lockheed 
specified Air Express for over- 
night delivery. 

This is how Air Express does 
it: Whatever the point of ori- 
gin, REA Express trucks rush 
shipments to the nearest air- 
port. There they leave on the 
first outbound flights. (Air 
Express has priority on all 38 
scheduled airlines — first 
cargo aboard after U.S. mail.) 
At the destination airport, 
REA trucks rush shipments 
to consignees. 

This top speed service is rou- 
tine at Air Express, and it’s 
dependable, too! Every cus- 
tomer gets it every time. And 
yet Air Express is often 
cheaper than many slower 
means. Can you afford not to 
consider Air Express? 



Washington— Fairchild Slratos Corp. 

tified for the F-27 turboprop as part of a 
program to sell more or the short-range 
aircraft. 

Future models of the twin-engine 
aircraft will be certified for 42,000 lb. 
at takeoff and 40,000 lb. for landing, 
without fuel dump, as compared with 
the limitations of 59,400 lb. and 37,- 
300 lb. on existing models, the com- 
pany said. F-27 production was sus- 
pended in September after a total pro- 
duction of 105 airline and corporate air- 
craft. Of these, six F-27s are unsold. 

Meanwhile, retrofit kits will be avail- 
able in early 1964 to increase the Rolls- 
Royce Dart Six-powered F-27 gross 
weight limits to 40,500 lb. and 38,- 
500 lb. for takeoff and landing. 

Operators flying the Dart Seven- 
powered F-27 will have the option of 
increasing takeoff weight limitations to 
42,000 lb. under modifications for fuel 
dumping, or accept a 40,500-lb. take- 
off weight and 3S, 500-lb. landing 
weight, without the fuel dump modi- 
fication under the new program, Fair- 
child said. 

Fairchild also has been discussing a 
new lease-purehasc plan with local 
service airlines, and contends that the 
F-27 is the only aircraft capable of 
earning a profit under a proposed Civil 
Aeronautics Board plan to reduce the 
industry's subsidy bv one third in five 
years (Aw Sent." 23', p. 41). 

Terms of the lease purchase would 
permit airlines to lease the F-27 for 
periods of from one to seven years 
at the monthly rate of $12,200. At the 
option of the airline, a portion of the 
total lease payment could be applied 
towards purchase of the aircraft at an 
anticipated price of SSOO.OOO. 

Bonanza Air Lines, which operates 
a fleet of 13 F-27s, has been cited in 
a recent Fairchild study as an example 
of how the turboprop aircraft can re- 
duce subsidy needs for other local serv- 
ice airlines by replacing older aircraft. 

Bonanza’s operating profit last year 
exceeded SI. 5 million. If the airline 
had been operating any other 40-pas- 
senger aircraft, Fairchild contends, the 
profits would have been as follows: 

• Martin 404s— SI ,2 1 0.559. 

• Convair 240s-$ 1, 097,00 1 . 

• Convair 340s-S790,393. 

• Martin 202s-$762.004. 

• Convair 440s— S222.601 . 

Applying the Board's proposed one- 

third subsidy reduction to last year. 
Bonanza arrived at these figures for the 

• Fairchild F-27s-S6 16,851. 


• Martin 404s-$248,000. 

• Convair 240s-$ 134,441. 

• Convair 340s— Loss of $172,164. 

• Martin 202s-Loss of $200,553. 

• Convair 440s-Loss of $739,956. 

The study was based on the as- 
sumption that each of the older air- 
craft operated over the Bonanza system 
would generate the same unsubsidized 
revenue as earned by the F-27 last 
year, and would fly the same revenue 
miles per station per day as the turbo- 
prop aircraft, Fairchild explained. 

The company contends that most of 
the projected subsidy savings for the 
F-27 will come about through higher 
utilization of the aircraft, extension 
of time between overhaul and improved 
maintenance practices, as compared 
with rising operational costs on the 
older aircraft through decreased utiliza- 
tion, higher maintenance costs and 
spare parts problems. 

While the F-27 purchase price is 
higher, its ability to reduce operating 
costs will produce a higher rate of re- 
turn on investment than that of the 
other aircraft, Fairchild claimed. In an 
industry-wide comparison of direct op- 
erating costs for each type of equipment 
for the year ending Dec. 31, 1962, and 
for the year ending Mar. 31, 1963, 
Fairchild said the F-27 rate of return 
would have increased from 5.5% to 
6.6%. In contrast, the Martin 404 
rate would have dropped from 6.2% to 
0.5%; the Convair 240 from 3.9% to 
0.6%, the Convair 340 from -3.2% 
to —8.5%; the Martin 202 would 
have shown a gain from —8.6% to 
—6.6% and a —13.2% would have 
been recorded for both periods by the 
Convair 440. 
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Sinclair keeps ahead - 
to keep aviation ahead 


Keeping up with aviation's progress is a pretty hard 
job these days. Keeping ahead is even harder. . . 
but Sinclair Research takes pride in doing it. 

From this research-for-progress have come many 
products of great help to aviation— Sinclair higher- 
octane fuels which gave piston engines greater 


power— Sinclair jet fuels which jets used to break 
the sound barrier— special Sinclair lubricants which 
helped to put man into space. 

Sinclair Turbo-S Oils are among these fine prod- 
ucts. Major airlines rely on Turbo-S Oils by Sinclair, 
a leading supplier of quality aviation products. 


[ Sinclair ] 


SINCLAIR AVIATION OILS 


Airline Use of Inertial Navigation Seen 



equipments and to adjust the system 
for peak performance. This kind of 


By Philip J. Klass 

Washington— Results of a five-month flight evaluation of an inertial navi- 
gation system aboard a Pan American DC-8 indicates that inertial systems 
may find use in long-haul airline operations, but probably not in the very 
near future, according to a Federal Aviation Agency spokesman. 

Purpose of the tests, which included 55 transatlantic crossings among 103 
flights, was to evaluate the present state of the art in inertial navigation equip- 
ment, and to determine the operational problems when used in the air 
carrier environment, according to Alexander B. Winick of FAA’s system de- 
sign staff. 

The 79-lb. equipment used in the 
test was a modified version of the system 
built by Litton Industries for use in the 
Lockheed F-104G (AW Jan. 9, 1961, 
p. 81). For the F-104G, the equipment 
was designed for short ranges and flight 
times considerably briefer than those 
under which it was tested by Pan Amer- 

Despite this, the equipment dem- 
onstrated errors as low as 0.7 naut. 
mi./hr. on several transatlantic flights, 
equivalent to a total error at destination 
of less than 5 naut. mi. Over-all aver- 
age for about 100 flights was 2.4 naut. 
mi./hr., FAA said, but there were a 
few flights when the equipment appar- 
ently malfunctioned and exhibited er- 
rors as high as 22 naut. mi./hr. of flight 

The Litton equipment, which uses 
two displacement-type gyros rather than 
the more widely used set of three single- 
axis integrating gyros, employs a direc- 
tional gyro that automatically seeks out 
the direction of true north, avoiding the 
need for optical alignment to an exter- 
nal reference. 

This feature is a great convenience 
for military operations as well as airline 
operations. 

However, this self-alignment process 
requires about 12 min. and the air- 
craft must remain essentially motion- 
less during this time, according to Sid- 
ney Hershon, FAA project engineer. 

During one particularly gusty day, the 
Douglas DC-8 had to delay its takeoff 
nearly 45 min. before the aircraft buf- 
feting subsided sufficiently to align 
the system, Hershon said. 

Yet over-all, FAA is reasonably 
pleased with the results of the test 
program and sufficiently encouraged 
over the potentialities of inertial sys- 
tems to want to conduct another test 
program in the future, providing funds 
become available. The first program, 
completed in August, was designed as 
a means of determining the optimum 
performance that could be obtained. 

Litton engineers were on hand to check 
the equipment extensively after each 
flight, and were free to substitute new 


“equipment coddling” would not be 
tolerable for regular airline operations, 
but its use in the FAA tests does not 
mean that such treatment would be re- 
quired. 

In a subsequent test program, if 
funded, equipment probably will be 
treated in a manner more appropriate 
to airline operational environment. 
Another change contemplated would 
give the pilot direct steering signals to 
his selected destination, as well as dis- 
playing ground speed, distancc-to-go 
and time-to-go to destination. Provi- 
sion also would be made to feed the 


World's Fair Heliport' Opened 

Port of New York Authority’s heliport and exhibition building housing a restaurant and 
cocktail lounge has been opened on the World’s Fair grounds. The building will remain 
open after the fair closes in 1965 if it proves financially successful. Rooftop landing plat- 
form is 120 ft. above the ground and measures 150 x 200 ft. Shea Stadium in the back- 
ground is expected to boost helicopter traffic on baseball and football game days. Sched- 
uled helicopter service is to begin next month and sightseeing service next April (AW Oct. 
14, p. 37). Sikorsky S-61 is shown on the platform. 
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Not every launch pad is a United stop... 
but 18 major aerospace centers see us often 

If your travels take you to many U. S. aerospace centers, 
you're probably a regular United customer. Because United serves 
more aerospace centers than any other airline. 

And with the world’s largest jet fleet, United offers frequent, 
convenient schedules for your travel around the country. 

Our convenience and our genuine concern for all who fly 
with us are only two of the reasons more people 
choose United than any other airline in the world. 



UNITED 




steering signals directly into the air- 
craft’s autopilot. 

In the initial test installation, the 
Litton system controls and display 
were located at the navigator's station 
with no output provided for the pilot. 
The dead-reckoning computer used pro- 
vided only present aircraft position, in 
latitude and longitude, together with 
true heading information. 

The question of using inertial navi- 
gation systems in the new supersonic 
transport was expected to be discussed 
late last week at a meeting of airline and 
avionics industry representatives held by 
Aeronautical Radio. Inc. (Arinc) in 
Washington. Some observers see the 
inertial navigator as a direct competitor 
to the presently used Doppler radar 
navigation system, while others believe 
they arc complementary. 

Tire Doppler navigation system gen- 
erally is credited with an error of about 
1 S% of total distance traveled, or about 
a 45-mi. error in a 3,000-mi. transatlan- 
tic flight. The recent FAA tests in- 
dicate that an inertial system, operated 
under the conditions described, has less 
than half the error of a Doppler svs. 
tern, or about 0.7% of distance tra- 
veled, according to Hershon. 

However, whereas a Doppler naviga- 
tor system has an uninstalled cost of 
roughly $20,000, an inertial navigation 
system is expected to sell for $60,000- 
$80,000. But the expense and diffi- 
culty of installing a Doppler system is 
somewhat higher because holes must be 
cut in the fuselage to accommodate the 
belly antenna. Another factor for su- 
personic transport application is that 
present Doppler systems are expected 
to require modification to operate at 
supersonic speeds, whereas present in- 
ertial systems are already designed for 
such operation. 

Those who see the Doppler and 
inertial systems as complementary 
point out that a major source of error 
in the Doppler system has been the 
lack of a low-drift directional gyro ca- 


pable of providing an accurate indica- 
tion of true heading. Using a Doppler 
and an inertial system in combination 
would enable the Doppler navigator to 
obtain extremely accurate heading in- 
formation from the inertial platform, 
while the inertial system accuracy could 
be improved by using the Doppler radar 
ground-velocity signal. 

One of the factors behind FAA’s de- 
cision to proceed with the recent flight 
evaluation. Winick said, was the con- 
flicting and widely divergent reports 
on the accuracy and reliability of cur- 
rent inertial systems. Litton's system 
was selected because it was the only suit- 
able one available designed for aircraft 
and in current use on |et aircraft, an 
FAA spokesman said. Working under a 
S260.000 contract, Litton modified the 
F-104C equipment for installation on 
the DC-8, and provided all engineer- 
ing and support services needed to keep 
equipment operating properly during 
the tests. 

The contract provided that the sys- 
tem had to demonstrate an error (on a 
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circular-error probability basis) of no 
more than 3.4 naut. mi./hr. during 
the first 20 flights, after several tune-up 
flights, dropping to 3.0 naut. mi./hr. 
during the next 10 flights with contin- 
ued improvement during the balance 
of the tests. The size of the fee earned 
by Litton was to be based on equip- 
ment performance. Any flight in which 
the error exceeded 7 naut. mi./hr. was 
to be treated as a malfunction, and its 
results would be excluded from consid- 
eration as a “data flight." But no more 
than 20% of each block of 10 flights 
could be discarded as malfunctions, ac- 
cording to the contract terms. During 
the 100-odd flights. 81% qualified 
with errors less than the critical value, 
according to FAA’s Ilershon. 

Approximately halfway through the 
test, Litton substituted a new inertial 
platform that exhibited greatly im- 
proved accuracy, with errors averaging 
about 1 .6 naut. mi./hr. but even it mal- 
functioned twice during a flight to 
Tokyo, Hershon says. Litton provided 
three inertial systems and made sub- 
stitutions when the flight equipment 
malfunctioned or the company engi- 
neers wanted to try equipment adjusted 
for peak performance. On the average, 
an equipment substitution was made 
after about nine flights, Hershon says. 

Fairly early in the FAA tests, it was 
discovered that transients in the air- 
craft electric power system were raising 
havoc with the inertial system's per- 
formance. Transients caused when air- 
craft switched from, or to, external 
ground power also caused trouble. As 
a result, Litton designed a stabilized 
power supply which converted aircraft 
a.c. power to 24 v.d.c. and used its own 
small battery to add to voltage stability. 
The experience in the FAA tests sug- 
gests that a special power supply of 
this type would be needed for opera- 
tional use of an inertial system. 

Errors were computed on the con- 
ventional circular error probability 
(CF.P) basis. 

S3 
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Rolls-Royce has a longer, broader and deepr experience of V/SIOI than any other company in the world 

And behind all die many-sided V/STOL work at Rolls-Royce stands 
the Company’s 43,000,000 hours of turbine engine flying experience. 

Your V/STOL project — whatever lift technique you have chosen 
will get off the ground fast with Rolls-Royce engines. 



ROLLS-ROYCE OF CANADA LIMITED, 6265 COTE DE HESSE ROAD, MONTREAL, P.Q. 



SHORTLINES 


AIRLINE OBSERVER 

► Nose section of the Anglo-French Concorde supersonic transport, now in 
mockup stage at British Aircraft Corp.'s Filton Works (AW Oct. 28. p. 35), 
is symmetrical with no break in the streamline for the cockpit. Drag coeffi- 
cient is reduced by 0.0002 with the configuration, indicating significant per- 
formance improvement. 

► American Airlines is protesting an intrastate operation proposed by Tran- 
state Airlines in New York between New York City and Buffalo. American 
holds that the airline flights between the two cities must pass over New 
Jersey, Connecticut or Pennsylvania and the operation would thus Ire inter- 
state' in character under the Federal Aviation Act. Interstate schedule flights 
require an operating certificate from the Civil Aeronautics Board, while 
intrastate flights do not. 

► Aeroflot is still experiencing a low reliability record with the 11-18 and 
Tu-114 equipment. Far Eastern observers note irregularities in the schedule 
between Moscow and Djakarta, with the spare 11-1 8 at Tashkent frequently 
needed because of mechanical problems on flights from Moscow. Russian 
technicians cn route to or from Soviet Antarctic posts, are allowed to fly only 
on Aeroflot and arc regular tenants at Djakarta hotels while waiting, some- 
times for davs, for flights to arrive or depart. The Tu-114 turboprop trans- 
port which flics weekly to New Delhi seldom arrives on time and usually 
departs late due to "technical delays,” sources say. 

► Materials fatigue problems that may be encountered by a Mach 3 transport 
will be studied by Ling-Temco-Vouglit under a National Aeronautics and 
Space Administration contract. Company will do analytical investigations of 
wing box beam specifications representing a wing stmeture fabricated of 
0.050-gage 8A1-MO-1V titanium alloy and AM-350 stainless steel. Materials 
will be furnished by NASA. Construction techniques, including fusing and 
spot welding, will be utilized. Loads simulating those that a Mach 3 aircraft 
would experience in 20,000 flight hr. will be placed on the beam stmeture 
which will measure 8 ft. long, 2 ft. wide and 8 in. thick. 

► Civil Aeronautics Board split in several different directions in its order 
calling for an investigation of the SI 00 thrift-class west coast-Haxvaii fare 
proposed bv Pan American World Airways and reluctantly adopted by 
United Air' Lines. Chairman Alan S. Boyd and Member Chan Gumev 
filed a joint statement of concurrence and dissent. Vice Chairman Robert 
Murphy and Member G. Joseph Minctti filed separate statements of con- 
currence and dissent. Member Whitncv Gillilland concurred without dis- 
sent. Basis of the dissension is whether the thrift-class fare should be applied 
only to aircraft with a high density seating configuration, as Pan American 
wants, or to aircraft with standard' coach-first class configuration, as United 
proposes. 

► Airlines' proposal for publicizing liability limitations on international 
travel under the Warsaw Convention (AW Jan 1, 1962, p. 26) has been 
disapproved by the CAB. Carriers suggested printing a statement that 
noted liability for injury or death may be limited to 58,290 in international 
travel and that additional insurance can be purchased from private com- 
panies. Statement would be placed in passenger’s ticket envelope. The 
Board held that the notice "does not adequately inform the traveling 
public” and that its use “would tend to create confusion." 

► Trans World Airlines will link its domestic system directly with its North 
Atlantic route in an all-cargo jet service beginning Jan. 3. Domestic all- 
cargo service will be inaugurated Dec. 3 on a Los Angeles, San Francisco, 
Chicago, New York operation. The following month, service will be 
extended to London, Frankfurt, Paris, Milan and Rome. 


► Air France last week turned the oper- 
ation of Air Afrique over to African 
nationals. About 400 Air France per- 
sonnel were withdrawn from the Air 
Afrique roster to make the carrier an 
independently operated African airline. 

► Air France will begin direct service 
between Washington, D. C., and Paris 
next spring. Initially, the nonstop serv- 
ice will be operated three times weekly 
beginning Apr. 1 with Boeing 707-320 
transports. 

► British Overseas Airways Corp. will 
increase the number of flights between 
Tel Aviv and London from two to four 
weekly beginning in March, 1964. De 
Haviliand Comet transports will be used 
in the operation. 

► Delta Air Lines has purchased two 
additional Douglas DC-8 transports for 
delivery in November, 1964. and May, 
1965. Order will bring Delta’s DC-8 
fleet to a total of 16. 

► Iberia Air Lines of Spain has started 
an all-cargo service on its Palma de Mal- 
lorca-Barcclona-Frankfurt route. The 
daily schedule is being operated with an 
all-cargo Douglas DC-4 transport. 

► Mohawk Airlines stockholders have 
approved a plan to increase capital stock 
from 2 million to 3 million shares. The 
action precedes a program to issue 56 
million in convertible debentures, pro- 
ceeds of which will be applied to the 
purchase of four BAC 111 jet trans- 
ports. 

► National Airlines will offer more than 

20.000 seats weekly during the winter 
season from New York’s Jdlewild airport 
and about 7,600 weekly on flights from 
Newark. 

► Northwest Airlines has placed a 527,- 

355.000 order for one Boeing 720B and 
three 707-320 turbofan transports to 
bring Northwest’s total jet fleet to 23 
aircraft. The purchase will require no 
additional financing on the part of the 

► Syrian Airlines and Iraqi Airways will 
be merged into a single company under 
an agreement signed late last month by 
the two companies in Damascus. 


► CAB bureau of economic regulation has supported a proposed interchange 
agreement between Pan American World Airways and Delta Air Lines that 
would provide Atlanta and New Orleans with direct, through-plane connec- 
tions with London and Paris via Washington and Philadelphia. 


► Southern Airways carried more passen- 
gers in October than in any month in 
its history. Number of passengers car- 
ried increased 21.8% in October, com- 
pared with the same period last year. 
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Are you flying in a jet 
while reading this? Take a 
good look at the engines. 


The American Airlines fan-jet story. 


If the engines on your plane are fan-jets, they’ll have a 
bigger opening than ordinary jets. 

A fan-jet takes in twice as much air as ordinary jets 
and gives the exhaust twice as much body. 

Which in turn gives the plane 30% more power. 




You’d notice the difference in the take-off alone. It’s 7 
city blocks shorter than an ordinary jet’s. 

Now, if you happen to be on an American Airlines 
Astrojet, you needn’t bother checking the engines at all. 

All of our Astrojets are fan- jets. [We have 64 of these 
planes — 41 more than anyone else in the business.] 

But if you’re on any other jet, take a look. 


Big Lift Completed Without Major Hitch 


By Cecil Brownlow 

Chatcauroux Air Base, France— Operation Big Lift, involving a total of 205 
Military Air Transport Service turbine and piston-engine aircraft plus three 
Tactical Air Command fighter squadrons and support planes in the largest 
coordinated, long-range U.S. airborne exercise attempted thus far, was ticked 
off in 65 hr. 5 min. without a major maintenance hitch. 

MATS maintenance officials with the 1602nd Air Transport Wing com- 
mand post here, a MATS control unit for the operation, said frankly that 


they were "amazed" at the paucity 
mission exercise. 

The MATS commitment involved 23 
Boeing C-135 jet transports, each of 
which made two round-trip flights over 
the 5,600-mi. route between a series 
of Texas airfields and Rhein-Main Air 
Base near Frankfurt, Germany; 31 C- 
1 30Es; 98 Douglas piston-engine C- 
124s and 35 C-l!8s. plus IS Douglas 
C-133 turboprop transports which were 
restricted primarily to the ferrying of 
support cargo equipment for 15,700 
U.S. Amiy troops of the 2nd Armored 
Div. to Western Europe (AW Oct. 28, 
p. 26). The C-l 35s also made seven 
pre-Big Lift flights into Rhein-Main 
bearing supplies and an advance part 
of the 2nd Armored Div. 

TAC units included two squadrons 
of North American F-100 day fighters, 
one squadron of Mach 2, all-weather 
Republic F-105s plus six Douglas RB-66 
and eight McDonnell RF-101 recon- 
naissance aircraft and 48 Lockheed C- 


work orders generated by the 235- 


130 turboprop transports carrying sup- 
port equipment and maintenance crews. 

Preliminary flight-line maintenance 
work reports as filed into 1602nd head- 
quarters here showed the following: 

• Rhein-Main, which handled 41 of the 
46 C-135 flights— one electrical power 
unit failure and replacement of one 
fire detector on the Boeing aircraft. C- 
135s and C-l 24s also landed at Rhein- 
Main but none was serviced there. 

• Cliateauroux, major "recovery base" 
for the C-l 24 aircraft— one propeller 
change and repackaging of a landing 
gear strut. 

• Mildcnhall, England — one engine 
change plus removal of a number of 
fuselage studs, engine stacks and mag- 
netos on C-l 24s. As an example of 
the relatively low maintenance work 
loads involved in the over-all operation, 
a MATS official here said at least four 
Mildenhall engine changes had been 


expected in Big Lift planning. 

• Prestwick, Scotland, which received 
C-l 18s on their in-bound flights and 
later "recovered" them after they had 
deposited their troops on the European 
continent— replacement of several com- 
munications components. Minimum of 
two engine changes had been expected. 

• Sembach, Germany, which received 
31 C-130Es— no major maintenance. 

• Ramstcin, Germany, receiving C-l 24s 
and C-l 1 8s-removal of C-l 24 studs and 
exhaust stack replacements. 

• Torrejon, Spain, a C-l 33 "recovery" 
base— two engine changes, two propeller 
replacements and one broken fuel mani- 
fold unit. 

• Chambley, France— one C-l IS engine 
change. 

• Cliaumont, France— A C-133 pro- 
peller change. 

• Phalsbourg, France— A C-133 pro- 
peller change. 

Base maintenance personnel were re- 
sponsible during the airlift for all refuel- 
ings, shop maintenance work and any 
other backup tasks required. Their ex- 
perience roughly paralleled that of the 
MATS line maintenance crews. 

A Chatcauroux base maintenance 
officer told Aviation Week & Space 
Technology last week that he was 
“really surprised at the condition of 
the aircraft when they came in here. 
They were clean and in real good 
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Big Lift Shows Jet Advantages 

Washington— Airlift of tile 15,278 troops of the Army’s 2nd Armored Div. to 
Europe in Exercise Big Lift (AW Oct. 28. p. 26) demonstrated that jet equipment 
can deliver rested men ready to fight while piston-powered aircraft, especially con- 
vertible cargo-transports, exhausted the men during long flights and refueling stops. 

The exercise, accomplished in 63 hr. 5 min. with a 10056 safety factor, also 
demonstrated that the soldiers could be delivered faster than the pre-positioned 
heavy equipment could be readied and driven away. 

The C-135 jet transports flew nonstop from Texas to their bases in Europe in 
10 hr. 40 min. or 11 hr. 30 min., depending on which side of the North Atlantic 
high pressure area they flew. The C-124s, however, took from 25 to 30 hr. to 
make the trip, with one or two fuel stops en route. The men who traveled in these 
noil-soundproofed aircraft were noticeably below par physically and psychologically 
when they debarked. 

the troops proceeded to their assigned equipment as soon as they debarked. But 
there was so much congestion in the storage areas that they were delayed from 
proceeding immediately to their deployment areas. In the future, equipment will 
lie placed more logically to speed the departure from the storage areas. 

In its official terminology, the Air Force said that the 202 transport aircraft com- 
pleted their missions without “incident." This means that there was no mishap 

attributable to the flights. 

Significance of this record is highlighted by the operating conditions. Most of 
the flights were made into fields other than those visited regularly by planes of the 
Military Air Transport Service. These fields are called Dispersal Operating Bases 
(DOBsj, and are ordinarily kept in a standby status with minimum crews without 

^ In' most instances, the pilots of the Douglas C-124 Globcmasters, Lockheed C-l 30 
Hercules. Douglas C-118 Liftmastcrs, Boeing C-135 Stratoliftcrs and Douglas C-133 
Cargomastcrs had never landed at the fields before. 

In addition, the terminal weather in Europe was poor duriug the period in which 
the troops were landed. Approaches and landings had to be made with different 
radio aids than those ordinarily used by the pilots. 

The total number of bases involved in the airlift, in Texas, en route and in Europe 
was 14. Generally speaking, the C-124s landed, kept their engines running, opened 
their nose doors and debarked the troops in the average time of 17 min. They 
then took off to the bases in England, and elsewhere they would be maintained and 
refueled. The C-130s stopped their engines for the debarking operation. 

Impetus for the exercise came mainly through the desire of the U. S. to reduce 
the number of troops stationed permanently overseas. The concept is to have the 
ability to deploy troops rapidly to Europe or elsewhere where they would use the 

A secondary factor was the desire to develop smoother and less disrupting opera- 
tions than those encountered in the airlift of 12,000 Marine troops to Guantanamo 
Bay, Cuba, during the Cuban missile crisis in October, 1962. 


After placing their shops on a 24-hr.- 
a-day basis ready to handle any contin- 
gencies, Chateauroux maintenance offi- 
cers said the work load actually fell be- 
low the norm, resulting from a com- 
bination of the good condition of the 
MATS' Big Lift aircraft and a halt dur- 
ing the operation of the normal tran- 
sient traffic flow into the base. 

Of the 71 aircraft arriving here, base 
maintenance personnel were called 
upon to service only 18. Three C-l 24s 
had popped rivets, the machine shop 
received five work orders to replace 
C-124 studs— tasks which required a 
total of approximately 10 hr. work- 
and a carburetor change ate up another 
42 hr. The other work orders pertained 
to electronic components. 

The C-l 35s, carrying an average of 
73 troops each plus their duffel bags, 
made the Tcxas-to-Rhein-Main flight 
in an average time of 10 hr. 25 min. 

C-llSs, each with 57 troops aboard, 
followed one route to the north and one 
to the south. Block-to-block times on 
the aircraft flying the northern route 
from a number or southern and south- 
western bases included 6 hr.-plus to 
Ilarmon, Newfoundland; 8 hr. 50 min. 
from Harmon to Prestwick, Scotland, 
and 3 hr. 25 min. on to the offload 
point. The southern route involved a 
6-hr. 15-min. flight to McGuire AFB, 
N. J., another 8 hr. 10 min. to Lajcs in 
the Azores, and a final 7 hr. 45 min. to 
the offload points. 

The C-l 24s, each with 80 troops 
aboard and the slowest aircraft partici- 
pating in the lift, flew an 11-hr. 30-min. 
initial leg over the northern route to 
Goose Bay, Labrador, then another 11 
hr, 30 min. to Mildcnhall, and a final 
2 hr. 55 min. to the offload points. On 
their southern routes, the C-l 24s re- 
quired 9 hr. 10 min. to reach Kindlcv 
Air Base, Bermuda, another 9 hr. 45 
min. to Lajes, and then a final 9 hr. to 
the offload points. A crew change was 
made at Lajcs. 

On their northern leg, the C-130Es. 
carrying 60 troops each, flew the initial 
leg from Connallv AFB, Tex. to Har- 
mon in an average block-to-block time 
of 8 hr. 20 min., and the final leg to 
Sembach in 9 hr. 15 min. C-l 30s flying 
the southern route averaged 11 hr. 30 
min. to Lajes and another 6 hr. 30 min. 
on to Sembach. 

The C-l 33s reached Goose Bay from 
Texas in an average of 9 hr. 10 min., 
with the flight on to the offload points 
requiring another 9 hr. 45 min. Over 
the southern route, aircraft reached 
Dover AFB, Del., in 5 hr. 25 min.. 
Lajes in another hr. 50 min., and the 
offload points in a final 7-hr, flight. 

Approximately 40% of MATS' total 
airlift capability and 80% of its aircrew 
strcngth-355 crews involving a total of 
2,999 flight personnel-were involved 
in the operation. 


The final 63-hr. 5-min. figure reg- 
istered from the time the first aircraft 
left Bergstrom AFB. Tex., until the 
final transport of Big Lift settled down 
onto the Sembach runway, corresponds 
almost exactly to advance predictions. 
The initial 72 hr. blocked out for the 
exercise included a 9-lir. cushion to pro- 
vide for the contingencies of weather 
and equipment snags. 

Ccn. Joe W. Kelly. MATS' com- 
mander. estimated that this figure could 
be trimmed to 36 hr. for the lift of a 
single division under emergency war- 
time conditions, provided the airfields 
were available, and to 40 hr. on a peace- 
time basis if the political atmosphere 
warranted. For Big Lift purposes, it 
was assumed that the operation was 
being conducted under the latter condi- 
tion and that all landing bases were still 
intact and in friendly hands. 


Over a prolonged 30-day period, Kellv 
said, he had sufficient equipment avail- 
able to airlift a division between the 
U. S. and Europe every 72 hr. 

Under present planning, however, 
such a move may never be necessary or 
feasible since it assumes that the air- 
lifted troops would have all their fight- 
ing and support equipment awaiting 
them in pre-positioned stockpiles with- 
in Europe as did the 2nd Annored Div. 

Pre-positioned stocks are now avail- 
able in Europe for two U.S. divisions. 
Army Secretary Cyrus Vance said dur- 
ing a visit to Rhein-Main that there 
currently are no plans to increase this 
number. 

Gen. Kelly also estimated that the 
dispersion and number of bases— prime 
airports plus their altematcs-should 
have permitted a successful conclusion 
to the airlift whatever weather condi- 


AVIATION WEEK & SPACE TECHNOLOGY, 


11, 1963 





Brown & Root's astonishing versatility 
is apparent in even a very brief listing 
of sophisticated engineering and con- 
struction projects it has undertaken 
with distinction: Power plants to light 
cities and turn the wheels of industry; 
large diameter pipeline systems span- 
ning a continent; an early warning 
radar network guarding a nation; 
petrochemical plants developing a 
new way of life; vast offshore drilling 
equipment for exploring the earth's 
mantle; these are representative of 


many intricate and highly diverse en- 
gineering and construction projects 
successfully undertaken by Brown & 
Root with an enviable degree of on- 
schedule performance. 

Versatility is more than just the ca- 
pacity to cope with a wide variety of 
civil, industrial, and marine problems; 
it is also the ability to deal harmo- 
niously and efficiently with all aspects 
of a single undertaking to the end that 
it may be accomplished in the most 
economic and rapid manner possible. 


BROWMOf 


YORK • LONDON • MONTREAL • WASHINGTON • EDMONTON • SAO PAULO 
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tions might have prevailed over several 
of the bases at any given time. 

For this time of the year, however, 
the weather was unusually kind. Only 
20 MATS aircraft representing ap- 
proximately 8% of the total missions 
involved had to be diverted. Of these, 
1 5 were sent to alternate fields because 
of weather at their original destinations, 
five because of adverse winds over the 
North Atlantic. 

As opposed to this. Rhein-Main fore- 
casters estimate that the field during 
a normal October will be below the 
300-ft. ceiling and J-mi. visibility mini- 
mums for the C-135 at least 10% of 
the time. During Big Lift, a total of 
seven aircraft were diverted because of 
weather, while another 87 were ac- 
cepted. 

First Contingent 

First contingent of C-l 3 5s landing at 
Rhein-Main were cycled out again 
within 3 hr. on flights back to the 
U. S., in order to meet the require- 
ment that all 23 of this type aircraft 
involved make two trips to Europe with 
a full contingent of troops aboard. 

To accelerate the move, a C-l 3 3 
after landing taxied directly to one of 
three stations running from airlifted 
“bladder farm” units consisting of four 
neophrene bags, each capable of holding 
50,000 gal. of fuel. 

Troops were briefed before offload- 
ing, as was the crew, by a MATS main- 
tenance officer, while ground personnel 
prepared the aircraft for fueling. Crew 
and troops were then debarked, and the 
30-min. refueling process began, with 
the "bladder farm” pumping out ap- 
proximately 800 gal. of fuel per minute 
as opposed to the maximum of 360-gal.- 
per-min. capability of the standard 
tanker trucks assigned to Rhein-Main. 
Checkout Continued 

The aircraft was then towed to an- 
other ramp station, where the ground 
crew continued its checkout and per- 
formed any necessary maintenance. 
Flight crew for the return flight re- 
ported to the aircraft 2 hr. before de- 
parture time. 

To keep the flow moving, a total of 
13 stage crews were pre-positioned at 
Rhein-Main, handling the first 13 
return flights, while the original crews 
obtained the required 15-hr. ground 
rest before leaving for the U.S. again. 

Beginning with the 24th aircraft re- 
turning to the U. S., MATS began fer- 
rying approximately 1,800 troops to 
Forbes AFB, Kan. The returning troops 
represented a contingent flown to 
Europe three months earlier in one of 
USAF’s "Long Thrust" airlift exercises 
that have been under way on a regular 
basis since January, 1962. 

Big Lift, as such, substantially repre- 




Taber transducers help STL 
seek moon landing solution 

Taber TELEDYNE® Pressure Transducers are assisting 
TRW’s Space Technology Laboratories in its development 
of a dependable, efficient throttleable descent engine for 
LEM, Lunar Excursion Module of NASA’s Project Apollo. 

In STL tests of its LEM engine prototype, Taber Trans- 
ducers measure injection pressures, upstream and down- 
stream chamber pressures and coolant jacket pressures. 

Featuring bonded strain gages, Taber Pressure Trans- 
ducers are suited to a wide range of test and operational 
applications. Compact and rugged, they provide : high over- 
pressure protection, infinite resolution, 0.25% linearity and 
low sensitivity to temperature, shock and vibration. 

Commenting on the selection and performance of Taber 
Transducers, the head of STL’s Propulsion Division said, 

"We selected Taber for ruggedness, accuracy and service. 

A good product, we like it, and propose to keep buying it.” 

For detailed information on Taber Transducers, write: 
AEROSPACE ELECTRONICS DIVISION 

Taber Instrument Corporation 

Section 49, 107 Goundry Street, North Tonawanda, N. Y. 
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from pelorus ring to spacecraft guidance 


In 203 B.C., when Hannibal was recalled from Italy to 
defend Carthage against Scipio's legions, an alleged 
pirate named Pelorus served as his navigator. His 
name now graces the Pelorus Ring, an instrument for 
taking bearings and celestial azimuths. 

Finding one's bearings with a Pelorus is relatively simple; 
but establishing a fix in space is a complex problem. 
Guidance errors multiplied by the speed of spacecraft 
also cause complex problems, and are solved in milli- 
seconds by an AC inertial guidance system. AC is 
presently working on the inertial guidance system for 
the Apollo Command Module and proceeding rapidly on 
the application of inertial techniques for other planet- 
destined space vehicles. In addition to this program, 
AC has been selected to provide the guidance for the 
TITAN III, as it has on the TITAN II, THOR, MACE, and 
REGULUS missiles. AC capabilities also extend beyond 
these programs, as AC now provides navigation equip- 


ment for SAC B-52s and inertial components for the 
Navy POLARIS missile. 

Being selected for these programs is indicative of AC’s 
accomplishments in all fields of guidance and naviga- 
tion. See how AC's advanced thinking, full research 
and development capability, ex- 
perienced scientific staff and 
complete production facilities can 
fit into your space program. Con- 
tact Director of Sales. AC Spark 
Plug Division, General Motors, 

Milwaukee, Wisconsin. 
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How Goodyear “Engineered Value” solves tough flight problems 


FOR LISHT PLANES 


FOR AIRLINES 


FOR THE NAVY 


FOR THE AIR FORCE 



PROBLEM: Better, lower-cost braking. 
SOLUTION: “Ring Disc” wheels and brakes. 


PROBLEM: Short jet tire life. 
SOLUTION: “Red Streak" Jet Tire. 


PROBLEM: Helicopter rotor deicing. 
SOLUTION: Iceguard. 


PROBLEM: Heat-shield missiles. 
SOLUTION: Goodyear Thermal Shield. 


“Engineered Value" Advantages : Longer lining life. 
Permit tire change without necessity of brake re- 
moval. Lower brake pedal loads. Resist brake fade. 
Structurallyfail-safe.Providevisual wear indication. 


"Engineered Value” Advantages : Up to 15% more 
landings per tire. More rubber at wearing surface. 
Shredded wire shield resists cuts and cut growth. 
Has built-in wear indicator. Assures more retreads. 


“Engineered Value" Advantages : Most efficient type 
of ice removal. Provides uniform heat ; no hot spots, 
no cold spots. Has no effect on airfoil surface or 
balance. Has no moving parts. Lightest weight. 


"Engineered Value" Advantages : Withstands 6.000- 
7.000°F.-ablating environments for 60-90 seconds. 
Takes gas speeds on surfaces up to Mach 1. Below: 
5,000-ton press and missile liner molding equipment. 



“Engineered Value” is a Goodyear exclusive. It means extra value in products developed through 
the unmatched capabilities of one of the world’s largest, most experienced manufacturers of air- 
craft components— Goodyear. Since Kitty Hawk, Goodyear scientists, engineers and researchers have 
been solving flight problems with “engineered value” products. For more details on how Goodyear’s 
broad capabilities can help solve your problems, too, just fill out and mail coupon today. 


good/^ear 
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electrodes for precise machining of space-age metals 


Electrical discharge machining is often the most prac- 
tical way to form metals that are difficult to work 
by conventional techniques. It causes little thermal 
or mechanical stress, leaves no burrs, doesn’t upset 
heat-treated structure of the base material. 

For the difficult EDM jobs, there’s nothing like 
Mallory Elkonite® electrodes. They wear at only a 
fraction of the rate of usual electrode materials. 
Elkonite produces highly accurate contours, sharp 
corners . . . permits cuts to extremely close tolerances 
with excellent surface finish. 

For example, at Metem Corporation, Hanover, N. J. 
— specialists in EDM of exotic metals— Elkonite 
10W3 is used for electrodes in a variety of production 


EDM jobs. An aperture in a molybdenum waveguide 
is cut to tolerance of 0.0001". On a n'trided part, 
85 roughing cuts were made with one electrode, and 
tolerances of ±.001" were held on the finish cut. 
A round part formed by rotating bar stock inside a 
split electrode was produced to tolerance of ± .0005". 
Tungsten inserts for rocket nozzles are finish cut to 
an accuracy of ± 20 seconds in the tapered hole. 
One of the many products of Mallory pioneering in 
powder metallurgy, Elkonite materials have proved 
the answer to space-age problems calling for refrac- 
tory, conductive and ablative materials. Write or 
call us for a consultation. Mallory Metallurgical 
Company, P. O. Box 1582, Indianapolis 6, Indiana. 
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TSQ-47 Traffic System Undergoes Test 


By Philip J. Klass 

Ft. Devens, Mass.— Complete ter- 
minal area navigation, traffic control, in- 
strument landing and communication 
facilities, which can be transported in 
three C-130s and placed in operation 
within a matter of several hours to con- 
vert an undeveloped landing strip into 
a high-capacity military airfield, are now 
undergoing initial flight tests here by 
the Air Force. 

USAF’s new AN/TSQ-47 system, set 
up here at a small Army airfield outside 
of Boston, is the first of three scheduled 
to be delivered by the end of the year 
by Radio Corp. of America's Aerospace 
Systems Div.. Burlington, Mass. 

The AN/TSQ-47, sometimes referred 
to as "Instant Idlcwild,” is expected to 
be able to handle 24 aircraft in the ter- 
minal area without stacking and to be 
able to land similar types or aircraft un- 
der instrument conditions at the rate of 
one per minute, or mixed types at the 
rate of one every 24 min. The new sys- 
tem is less than half the weight of ex- 
isting USAF emergency mission termi- 
nal area equipment, occupies less than 
half its volume, vet provides roughly 
three times the traffic handling capacity. 
Despite its compactness and transport- 
ability, many of the TSQ-47 elements, 
which include automatic tracking-iden- 
tification provisions, are more advanced 
than equipment now in use at large civil 
airports in the U.S. 


Eventually the three prototype sys- 
tems are expected to go to the user 
command. Air Force Communications 
Service (AFCS) which maintains mobile 
squadrons at Tinker AFB, Okla., in 
France and the Philippines. However, 
the second system first will go to Eglin 
AFB, Fla., for category 2 suitability 
tests and training purposes. 

The three systems were built under 
a $13.5 million contract from AF Elec- 
tronic Systems Div., but cost is ex- 
pected to drop to around S2 million per 
system in any subsequent procurement. 
Contract for the first of the three TSQ- 
47s was awarded in the summer of 
1962, followed shortly by the award for 
two additional units. 

The TSQ-47 consists of the follow- 
ing major subsystems, each packaged 
in a hut which is designed to fit onto 
pallets used in the C-130 cargo han- 
dling equipment: 

• AN/TPS-35 surveillance radar, built 
bv RCA's Missile and Surface Radar 
Div., provides two-dimensional cover- 
age at distances up to 80 or 275 mi. at 
discretion of the operator and altitudes 
up to 45,000 ft. Tire TPS-35 weighs 
6.400 lb., including antenna. 

• AN/TRN-17 Tacan navigation sta- 
tion, built by International Telephone 
& Telegraph Corp., is a standard air- 
transportable facility weighing 6.900 lb.. 
including antenna. 

• AN/TPN-14 precision approach ra- 
dar, a modified version of the TPN-8, 


both built by Gilfillan. The equipment 
weighs 4,820 lb., including both an- 
tennas. 

• AN/TSW-5 radar approach and traf- 
fic control center (Rapcon), built by 
RCA’s Aerospace Svstems Div., weighs 
11,0001b. 

• AN/TSW-6 control tower for active 
runway and VFR approach operations, 
with an associated van providing UHF, 
VHF and HF radio communications 
for ground-air service, also was supplied 
by RCA’s Aerospace Systems Div. The 
control tower weighs 5,000 lb. and the 
small ground-air communications van 
weighs 3,600 lb. 

• AN/TSC-23 communications van, 
for point-to-point long-range communi- 
cations, contains HF radios for voice 
and teletypewriter service. It was sup- 
plied by Adler Electronics, recently ac- 
quired bv Litton Industries’ Radcom 
Div. 

In transit configuration, the TSC- 
23 van, less its separate antennas, 
weighs 8.200 lb. 

The TSQ-47 is designed to be un- 
loaded, set up, operated and main- 
tained on an around-the-clock opera- 
tions basis with a complement of 88 air- 
men and two officers. This includes 
nine traffic controllers in the Rapcon, 
three in the VFR control tower and five 
operators in the TSC-23 communica- 
tions van per shift for full operations, 
or a total of 17. 

The system is designed to permit 



USAFS AN/TSQ-47 TRANSPORTABLE airfield avionics system 
ter (left) with four large PPI-type displays and two precision 
in C-130s, sides of center slide inward. Note small shelter at tear 


it includes radar approach and traffic conrrol ccn- 
witliin tiny shelter shown (right). During transit 
contains air/ground communications equipment. 
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United Aircraft's Hamdton-Standard Di.ision. NASA's prime contractor. 


The other day, at Republic Aviation’s Life Science Labs, where we are running the life-support and mobility 
tests on the Apollo Space Suit, somebody asked the guy in the suit how the tests are going, and he said: 




squatting on 4-ft. high jacks (left), prides rorimjor^hrcc controllers, ^ plus full complement 


ride separation of individual vans. For of the TSQ-47 is the TSW-5 

xample, the TPS-35 surveillan ' ” ' 

an be situated atop a hill up ti 
way from the Rapcon for ni 


'PI-typc 

radar scopes plus two approach radar 
displays, with associated 


the Rapcon. Radar data is transmitted trs 

microwavc° link!’’ Whcn'a'thcr' radar 'is slide' 
sited within 1,000 ft. of the Rapcon, it 
also is connect 


outside st 


perrormancc. intercommunications be- 
tween the individual vans is provided 
both by land-line telephone and by a 
Martin-Orlando built Racep-random- 
access discrete-address VHF radio link. 
Six mobile Raccp units, operating from 

ImckfVrt The 

^ arrest 


tracking units, and positions for ni 
traffic controllers in a hut which fre 
seems far too small to he 
equipment. 

The hut has telescoping sides whi 

For transport- 
consoles permit 
the center of the 
be telescoped in- 
ward. In transit configuration, the hut 
measures 180 in. x 96 in. wide and 90 


familiar azimuth-elevation split dis- 
. The elevation display contains a 
which shows the lowest safe aircraft 
ude as well as the desired glide 


microwave link. When either radar is slide out for operation. For transport- nine controllers have the choice of any 

sited within 1,000 ft. of the Rapcon, it ing, wheels on the radar consoles permit radio, providing it is not in use. An- 

also is connected by coaxial cable to pro- them to be shifted to the center of the tenna coupler and filter units enable si- 

vide a back-up link. hut so the sides can be telescoped in- multaneous use of all VHF or UHF 










ures 146 x 84 x 90 in. 


than 60-cps. power. Hie 400-cps. power position for the two arrival and two de- 

all avionic equipment used throughout tical projector whic 
the system and to permit maximum use the controllers, can 
of lightweight, compact airborne UHF, of the surrounding I 


is an op- the efforts 


MrStS 


V and HF communication cquip- 
lt for ground-based service. The only 
“^n is the TRN-17 Tacr 

„ m 60-cps. operation. 1 
static frequency converter ch 
400-cps. power to 60 cps. ft 
cility. 

One of the more impressive 


saw 


scope. The projectors use transparencies 
made by a Polaroid camera. A kit is pro- 
vided, including camera, so that the re- 
quired maps can be made up on the 


/SSB radio cl 
lets with the equipments mounted in- 

tenna atop the structure. 

The tower has a UHF direction 
finder, the AN/GRD-11 made by Servo 
Corp. of America. Tower also contains 
its own wind velocity-direction sensor 
and barometric pressure element. Tower 
operators have a remote control which 
enables them to select the frequency at 
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OF OTHER SCIENTIFIC COMPUTERS 


Hydac 2 400 is the first computer to offer a totally integrated system for Hybrid Simulation — the third computing discipline. This 
is no mere compromise combination of analog and digital computers, but a fully engineered answer to today's and tomor- 
row's needs for a computer to solve problems that are beyond the reach of either type of computation alone. The analog and 
digital computer subsystems of Hydac 2400 are linked to provide complete inter-communication and inter-control. For the first 
time, you have a single source responsibility for hybrid computing equipment ; in addition you have the services of computation 
centers throughout the country to advise and to supplement your own facilities. Write for information on Hydac 2400 today. 



ELECTRONIC ASSOCIATES, INC., Long Br 


ch, New Jersey 


ADVANCED SYSTEMS ANALYSIS AND COMPUTATION SERVICES/ ANALOG COMPUTERS/HYBRID ANALOG-DIGITAL COMPUTATION EQUIPMENT/SIMULATION SYSTEMS / 
SCIENTIFIC AND LABORATORY INSTRUMENTS/INDUSTRIAL PROCESS CONTROL SYSTEMS/PHOTOGRAMMET8IC EQUIPMENT /RANGE INSTRUMENTATION SYSTEMS/TEST 
AND CHECK-OUT SYSTEMS/MILITARY AND INDUSTRIAL RESEARCH AND DEVELOPMENT SERVICES/FIELO ENGINEERING AND EQUIPMENT MAINTENANCE SERVICES. 



which the Tacan station is operating. 

The TPS-35 surveillance radar is 
a modified version of the AN/ UPS-1 
developed originally for the Marine 
Corps. One of the modifications in- 
cludes new anti-jam provisions to make 
the set more resistant to enemy counter- 

Circular polarization is provided to 
minimize precipitation clutter and a 
frequency modulation-type of moving 
target indicator eliminates ground ter- 
rain clutter. The radar operates in L- 
band (1,250-1,350 me.), has a peak 
power of one megawatt, and includes 
provision for IFF/SIF radar trans- 
ponder beacon operation. A parametric 
amplifier increases radar sensitivity to 
enable it to sec small jet aircraft out 
to ranges of 275 mi. and at altitudes to 
45,000 ft. Other key operating charac- 
teristics include: 

• Antenna gain: 27 db. 

• Beam width: 3.7 deg. in azimuth, 
with cosecant-squared shape beam in 
elevation. 

• Scan rate: Adjustable between 0 and 

The TPN-14 approach radar built by 
Gilfillan, an adaption of its TPN-8, 
operates at X-band (9,000-9,600 me.) 
with a peak power of 200 kw. The hut 
which houses the TPN-14 also contains 
UHF and VHF communications and an 
operator’s position with an Az-El dis- 
play to provide emergency back-up for 
the Rapcon operators. The azimuth 
and elevation antennas can be rotated 
in azimuth to permit the TPN-14 to 
provide approach guidance for more 
than one runway, if desired. The ele- 


vation (glide-slope) antenna has a verti- 
cal beam width of 1.1 deg. and a hori- 
zontal width of 3.5 deg. The azimuth 
(localizer) antenna has a horizontal 
beam width of 1.3 deg. and a vertical 
dimension of 3.5 deg. cosecant-squared 
to 30 deg. 

The TPN-14 enables the Rapcon op- 
erator to remotely select linear or cir- 
cular polarization for either antenna 
and to change pulse width from 0.2 to 
0.8 microsec. for optimum sensitivity. 
Monopulsc operation is used in the 
vertical pattern to provide higher resolu- 
tion in this critical dimension. Oper- 
ator also has choice of two logarithmic 
range scales, 5 and 10 mi., or a 20-mi. 
linear range for his display console. 

The TRN-17 Tacan station, with its 
drum-shaped antenna atop a telescop- 
ing mast, was provided by USAF as gov- 
eminent furnished equipment from its 
standard units. The hut houses two 
complete transmitters with the back-up 
unit operated continuously so that it 
can instantly be switched into service 
if the other unit should falter. 

The TSC-23 point-to-point communi- 
cations subsystem is the onlv element 
of the TSQ-47 which was not at Ft. 
Devens during this reporter’s recent 

It was undergoing acceptance tests 
on Long Island, N. Y. The TSC-23 
contains three high frequency radio 
equipments. One, covering the 2-30- 
mc. band, uses separate omnidirec- 
tional antennas for reception and 
transmission. The other two each use 
a large, high-gain log-periodic antenna 
both for transmission and reception. 
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NEMESIS: Unfriendly subs 
don't like the Navy’s P-3A Orion 

It’s easy to see why. The Orion is the deadliest 
anti-submarine aircraft in the free world today. 
It flies faster and farther, searches more ocean, 
carries more effective detection equipment and 
anti-submarine weapons than any ASW aircraft 
previously available. 

The P-3A is a land-based airplane, and can 
be quickly deployed to any area in the world. 
These versatile hunter-killers are now in opera- 
tion over both the Atlantic and Pacific. 

The design and production of the P-3A Orion 
is only part of Lockheed's contribution to the 
Navy's vital anti-submarine warfare mission. 
Lockheed-California's Anti-Submarine Warfare 
and Ocean Systems Organization coordinates 
a corporate-wide exploration of the sea: its 
depths, its surface, and the aerospace above. 

Lockheed scientists and engineers are 
engaged in major research to help the Navy 
improve its means of underwater detection, 
tracking, and communication. They are devel- 
oping new systems and propulsion methods 
for surface craft. They are investigating under- 
water sound propagation and thermal effects, 
classifying undersea background noises, pre- 
dicting sea states. 

Look to Lockheed for leadership in these 
new sciences of the sea. 

LOCKHEED-CALIFORNIA COMPANY 

A division of Lockheed Aircraft Corooration. Burbank, California 


Who's first in the fish business? 



Westinghouse-since the first electric fish in 1942 


Mark 18 was the Navy’s first electric tor- 
pedo. In designing and building over nine 
thousand of them during World War II, 
Westinghouse mastered the technology of 
full-size torpedoes. 

Following the Mark 18, Westinghouse 
went on to design and build the Mark 26, 
28, 29, 37, and 45 torpedoes. Latest, the 
Mark 45, ASTOR, is a high-speed ASW 
weapon, 20 feet long, weighing over a ton, 


and guided to its target over a thin strand 
of wire. 

Its performance and reliability are 
impressive proof that Westinghouse con- 
tinues to provide advanced torpedo know- 
how for the U.S. Navy. 

Behind this performance record are the 
resources of the Westinghouse Underseas 
division near Baltimore. This division has 
the development and production capabili- 


ties, management resources, and experi- 
ence to promptly meet, not only torpedo 
needs, but also other defense needs in the 
undersea environment. 

The Underseas division is an integral 
part of the Westinghouse Defense and 
Space Center, where 3,000 scientists and 
engineers work on the nation's critical 
defense and space problems. 

You can be sure ... if it's Westinghouse. 


We never forget how much you rely on Westinghouse 


through use of antenna coupling equip- 
ment and operate in the 4-30-mc. band. 
The antenna, built by Granger Associ- 
ates, is 100 ft. high and 170 ft. long. 
Combined weight of the two log- 
periodic antennas is 3,696 lb. 

The IIP single sideband transmitters 
provide 1 kw. output power. Both 
transmitters and receivers can be tuned 
automatically to preselected frequencies 
or can be manually tuned in 1-kc. in- 
crements. Each of the three RF chan- 
nels provides four 3-kc. subchannels 
with two of these subchannels multi- 
plexed on the upper sideband, two on 
the lower, to give 12 simultaneous du- 
plex teletypewriter circuits. On-line 
cryptographic facilities are included. 

RCA’s project manager on the TSQ- 
47, Roger Davis, says that when the 
subsystems were delivered by the vari- 
ous subcontractors to Ft. Dcvens and 
interconnected for the first time “nearly 
everything worked right off the bat.” 
Considering the complexity of the en- 
tire system, this was no small accom- 
plishment. RCA attributes this in part 
to the fact that detailed design studies 
sponsored by the Air Force had pre- 
ceded the award of the hardware fabri- 
cation contract and to its decision to 
use proven components and hardware 
wherever possible. (AW Mar. 3. 1962, 
p. 39.) 

Early in 1961, Air Force awarded 
paid study contracts to a number of 
companies covering various elements of 
the system. For example, RCA was as- 
signed to study the design requirements 
for the search radar, Haxeltine the radar 
displays, Collins Radio the communica- 
tions requirements, Garrett the power 
and air-conditioning needs, HRB-Singcr 
the human engineering aspects. Labora- 
tory For Electronics considered minia- 
turization and General Dynamics the 
system deployment. Out of these stud- 
ies, for example, came the idea of using 
existing airborne communications sets 
which were smaller and lighter than any 
available units designed for use in 
ground stations. 

Because some of these units were 
built for commercial airline use and 
not designed to withstand military tem- 
perature extremes, it was necessary to 
provide an air-conditioned environment 
in the Rapcon and point-to-point com- 
munications shelters. However, this 
posed no major problem since electric- 
powered air conditioning units also 
were needed to provide a comfortable 
environment for human operators with- 
in the cramped shelters. 

The TSQ-47 program was carried 
out under the direction of the Elec- 
tronic Systems Div.’s 431-L/482-L sys- 
tem project office, headed by Col. 
Martin Peterson. Benjamin F. Greene, 
Jr., chief of the SPO's technical support 
division, was the technical monitor on 
the project. 


Continental 
Aircraft Engines 



Number One Power Source 
for America’s 
Ever-expanding Fleet 

/ of Business \ 

and Utility Planes 

When you buy an airplane, it will pay you to bear this 
in mind: The inbuilt stamina for which Continental en- 
gines have been known for more than 60 years is nowhere 
more generally recognized, more universally acknowl- 
edged, than among those users with whom reliability 




ality 


control, plus the backing of established service wherever 
people fly, has made Continental power first choice for 
business and utility planes. 



CONTINENTAL MOTORS 
CORPORATION 


AIRCRAFT ENGIt 


DIVISION 


AVIATION WEEK & SPACE TECHNOLOGY, 


sr 11, 1963 




:h missions. In left foreground is a U-2 i 
KC-135 being equipped for gravity studio 


Hanscom Field, serve AFCRL scicnHsts on varied res 
ionospheric research, a C-130A for cloud physics studie 


aented for meteorological stndic 
I the optical physics C-130A. 


AF Research Aircraft Zero in on Tracking System Noise 


Bv Michael L. Yaffce 

Bedford, Mass.— Air Force Cambridge 
Research Laboratories’ instrumented air- 
craft. making refractive index measure- 
ments above Cape Canaveral, have 
zeroed in on what appears to be the 
cause of the range-rate noise in the 
radio interferometer system used to 
track missiles and spacecraft. 

From data gathered by C-130A and 
U-2 aircraft. AFCRL and Technical Op- 
erations Research scientists have pieced 
together a picture showing that even 
extremely small concentrations of at- 
mospheric moisture (350 parts per mil- 
lion) can cause undesirable noise in the 
MISTRAM radio interferometer track- 
ing systems used at Cape Canaveral. 

AFCRL is now expanding its work 


in this area. The first step will be a 
comprehensive measurement of the 
cloud and moisture characteristics 
around the Atlantic Missile Range 
tracking systems. 

Eventually, AFCRL scientists hope 
to eliminate tracking errors or noise 
through redesign of the radio tracking 
system, or by developing a method of 
measuring the amounts of moisture in 
different lines or sights to enable them 
to predict distortion they can expect. 

The flights, under the direction of 
AFCRL's Meteorological Laboratory, 
are part of a growing program of geo- 
physics research sorties being flown by 
AFCRL’s airborne laboratories. 

AFCRL now has five highly instru- 
mented research aircraft operating out 
of Laurence G. Hanscom Field near 


Bedford. They include one U-2, two 
C-130As and two KC-135s. Another 
C-l 30A is now at the U. S. Naval Air 
Station at Quonset Point, R. 1„ being 
instrumented for terrain and short- 
range gravity studies. It is expected to 
be ready for checkout flights at Ed- 
wards AFB by the end of the year. 

AFCRL scientists also fly sensors on 
balloons, satellites, rockets and on Air 
Force aircraft such as F-100 operating 
out of Wright-Patterson AFB. 

Tire five research aircraft now at 
Hanscom Field arc currently instru- 
mented for studies in four different geo- 
physical areas. Broadly, as defined by 
AFCRL, these include terrestrial sci- 
ences, optical physics, meteorological 
research and ionospheric physics. 

AFCRL’s U-2, which carries the 


mark and name of Leslie Charteris' fic- 
tional detective called The Saint, is 
equipped principally for meteorological 
research. In the removable pod directly 
behind the cockpit there are these in- 
struments: 


• Infrared one-channel radiometer for 
measuring cloud top temperatures in 
the 8-13 micron range. 

• Fast-response free air temperature 
probes. 

• True airspeed transducer. 


• Electric field meter. 

• Wind computer indicator. 

• 70 mm . and 16 mm. cameras for pho- 
tographing clouds and terrain. 

( Continued on p. 82) 
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In just 68 seconds from brake release this twin-jet Northrop T-38 will be 6 miles high* 


The supersonic T-38 trainer can reach operational altitude 
faster than most high-performance fighter aircraft. And it 
can operate above 55,000 feet. This rapid rate of climb 
can give instructor and student far more training time at 


high altitudes — at least 55 minutes out of every flight hour. 
High-performance characteristics such as this enable the 
T-38 to materially cut the total training time of pilots for 
advanced supersonic aircraft. 



Remember the Boeing Clipper? 

GIANT OF THE TRANSOCEANIC TRANSPORTS IN 1937 . . . 



...and Barber-Colman was there! 


Remember the “Good-Neighbor” 
policy? The Boeing 314 Clipper® 
helped Pan American World Air- 
ways promote that trade policy be- 
tween North and South America 
in the late 30’s and early 40's. 

Pan Am also used the Clipper in 
pioneering transoceanic flight over 
both the Atlantic and Pacific. 
Barber-Colman was pioneering 
there, too . . . introducing auto- 
matic temperature controls for 
passenger comfort. 

Cabin heaters in the Clipper were 
controlled by Barber-Colman com- 
mercial-type room thermostats . . . 
suspended on springs to avoid vi- 
bration! This first automatic tem- 
perature control system in any 
aircraft, used 60-cycle equipment. 
Aircraft design has come a long 
way since the Boeing Clipper days. 
So has the precision of Barber- 
Colman temperature control sys- 
tems. New problems . . . new 
solutions . . . new performances. 


New Barber-Colman approaches 
to all types of temperature control 
problems in ground carts, aircraft, 
and missiles are based on over 
three decades of experience. 

Use this experience in depth on 
your own temperature control ap- 
plications. Consult the Barber- 
Colman engineering sales office 
nearest you: Atlanta, Baltimore, 
Dayton, Fort Worth, Los Angeles, 
Montreal, New York, Rockford, 
San Diego, and Seattle. 


TODAY BARBER-COLMAN TEMPER- 
ATURE CONTROLS ARE HERE: 

Douglas DC-8 
Thor Missile Ground Cart 
Beechcraft Queen Air 
North American A3J 
. . . plus many other modern 
aircraft and missiles. 


"I know of no way of judging the 
future but by the past." 

—Patrick Henry 


(Continued from p. 79) 

• Wind computer. 

• Radan amplifier and a Radan fre- 
quency tracker. 

The aircraft soon will have a new 
infrared hygrometer for measuring hu- 
midity in the upper atmosphere. 

The U-2 is engaged in research on 
atmospheric circulations in support of 
AFCRL's North American Ozonesonde 
Network, and also in cloud physics 
work. 

In order to measure the amount of 
atmospheric ozone, a natural tracer 
of atmospheric circulation, balloons 
equipped with ozonesondes are launched 
every Wednesday at 1200 hr. Green- 
wich time from the 1 1 stations in the 
North American Ozonesonde Network. 

Ozone Measurement 

The Saint, which flies out of Edwards 
AFB and Patrick AFB as well as out of 
Hanscom Field, supplements the verti- 
cal balloon sampling by measuring 
ozone between the network stations. It 
measures ozone above and below the 
tropopause and in frontal situations, 
and also maps the ozone cross-section of 
the jet stream. 

The U-2 also is taking part in the re- 
fractive index measurements at the At- 
lantic Missile Range by, among other 
things, photographing cloud cover dur- 
ing missile and spacecraft launches. As 
part of AFCRL’s work on the National 
Severe Storms Project, the U-2 flies 
above thunderstorms, taking pictures 
and measuring electrical fields. Other 
measurements are being made by a 
F-100, flying high through the center 
of the storms, and by a C-130A, flying 
along the edge of the storms. 

Earlier this year, in connection with 
the continuing study of air flow over 
mountains, the AFCRL encountered a 
smooth updraft at 68,000 ft., in the lee 
of the High Sierras that carried it in a 
matter of minutes to 69,500 ft. 

The Saint also flies several missions 
each year to calibrate equipment and 
check out new airborne instruments. 
Measurements of terrestrial radiation 
made with the radiometer in the U-2, 
for example, are being used by AFCRL 
scientists to help interpret infrared 
measurements from meteorological sat- 
ellites by providing a reference point 
against which the calibration of the 
satellite radiometers can be checked. 

Like the Saint, Cunningham’s Rough 
Riders (one of AFCRL's two C-130A 
flying laboratories, which is named after 
Dr. Robert M. Cunningham, head of 
the Meteorological Laboratory’s Cloud 
Physics branch) is specially instru- 
mented for cloud physics research. 

It takes part in refractive index 
measurements at Cape Canaveral; severe 
storm studies; mesoscale meteorological 
research on jet streams, tornadoes, squall 


Company 
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Barber-Colmai 

Dept. W1422 Rock Slreet, Rockford, Illinois 

AIRCRAFT AND MISSILE PRODUCTS: Air Valves, 
Electromechanical Actuators, Temperature Control 
Systems, Positioning Systems, Transducers and Ther- 
mostats, Special Ground Test Equipment, POLYFORM 
Electromagnetic Shielding 
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REENTRY... safely 

Earth's tenuous atmosphere, which may be entered at velocities of 
up to 40,000 ft/sec, presents a thermal barrier where temperatures 
can rise to 600CF and total heat input may reach lPBTU/ft 2 . □ 
Ablative reinforced plastic systems which dispose of heat energy 
by radiation, convection transport and pyrolysis have the flight 
proven capability of protecting manned spacecraft during the long- 
term aerodynamic heat input of reentry. Research indicates char- 
ring composite ablative materials possess the high surface tem- 
Your inquiries about U. S. Polymeric ablative ree 


through the thermal barrier 

perature and characteristic conduction time to solve future manned 
spacecraft reentry problems. □ U. S. Polymeric Chemicals has 
developed and supplied reinforced plastic prepreg ablative mate- 
rials since 1958 when the first nose cone to be recovered after 
reentry was fabricated from an organic Poly-Preg. The first life- 
bearing vehicles to return from space used heat shields employing 
Poly-Preg materials, as did the first manned spacecraft to be 
launched by the United States. 
y materials and R&D capabilities are invited. 


Leader in research, development and supply of reinforced plastic prepreg materials for aerospace applications 
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lines and mountain lee waves; cloud 
and fog modification; atmospheric elec- 
tricity measurements and various other 
studies on the broad area of cloud dy- 
namics. 

Primary operational environment of 
this aircraft is the troposphere, up to a 
maximum altitude of >>,000 feet. Ex- 
ternally, it carries: 

• Two probes to sample liquid water 
content. 

• Vortex thermometer that indicates 
true air temperature. 

• Rosemount thermometer for measur- 
ing total air temperature which takes 
into account the temperature factor re- 
sulting from the motion of the aircraft. 

• Icing rate meter that measures the 
liquid water contained in supercooled 
clouds. 

• Air sampling ducts. 

• Aerograph probe for measuring tem- 
perature and humidity. 

• Four electric field measuring devices, 
which sene to measure and at the same 
time detemiine the direction and polar- 
ity of electric fields in the vertical, hori- 
zontal and longitudinal axes, and to 
measure the electric field charges on the 
aircraft itself. 

The aircraft also carries three horizon- 
to-horizon cameras for mapping terrain 
and photographing cloud configurations, 
and four 16 mm. cameras used for time 
lapse coverage. The time-lapse cameras 
are pulsed to record one frame every 
three seconds. 

The other C-l 30A at Hanscom Field 
is assigned to the Optical Physics Labo- 
ratory. The aircraft is instrumented to 
measure parameters that affect atmos- 
pheric visibility as part of AFCRL’s 
work on improving photo-reconnais- 
sance capability, image restoration and 
pilot observation. In addition to the 
C-130A, which will have an operational 
ceiling of 35,000 ft., scientists in 
AFCRL’s Optical Physics Laboratory 
will use instrumented balloons, rockets 
and, later, a satellite to make their visi- 
bility measurements. 

Among the particular parameters the 
optical physicists plan to investigate in 
detail are the scattering of light by 
atmospheric molecules and particles, sky 
brightness, spacial and spectral distribu- 
tion of visible radiation and earth al- 

The special instruments that will be 
carried by the C-130A for its part in 
the atmospheric visibility program will 
include the follosving: 


ing in front of the aircraft to collect air 
samples for the spectrometer, which 
will then determine the number and 
sizes of particles in the samples. From 
this, the scientists hope to learn whether 
Rayleigh scattering (that caused by par- 
ticles smaller than the wavelength of 
the light) or Mie scattering (that caused 
by particles approximately the same size 
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Superior now offers you a new Super 
Alloy tubing— Inconel Alloy 718*— in 
precision-drawn sizes from .012 through 
1.125 in. By Super Alloys we mean metals 
having 1000 hr. stress rupture strength 
at 1200°F and 25,000 psi minimum 
stress, combined with resistance to 
progressive oxidation and other cor- 
rosive attack. Inconel Alloy 718 is 
unique among the age-hardenable 
Super Alloys. Tubing made from it 
can be welded, then age-hardened, 
without necessity 
for— or cost of— 
an intermediate 
solution anneal. 


X-750 (TMsA'nlcmaUona 
Haynes 25 (TMs, Haynes 


Tomorrow's tubing technology— today 

Superior Tube 


NORRISTOWN, P 


Superior Tube Co. 
2040 Germantown Ave. 
Norristown, Pa. 19404 


City & State Zip Code. . 



communication networks. With operating and maintenance personnel. / Currently. ITT is prime contractor on a 
Range Instrumentation Planning Study (RIPS). The Air Force will use RIPS to develop an effective plan for integrat- 
ing missile and space ranges in the 1965-1970 period. / On the Navy's Pacific Missile Range, nearly 700 ITT 
System employees work around the clock. They operate tracking radar, cameras, and telescopes. They program 
computers and calibrate test equipment. They plot information vital to safety decisions. They maintain a vast tele- 
phone network and the communication links with ships and aircraft along the range. / ITT is a major contractor at 
Vandenberg Air Force Base— installing and maintaining communication systems 24 hours a day. / Two new Air 
Force Advanced Range Instrumentation Ships (ARIS) carry six ITT - engineered subsystems: telemetry, radar video, 
timing, meteorology, radio, and interior communications. / On the Atlantic Missile Range, ITT has supplied infrared 
tracking devices and transmission equipment as well as engineering specialists for Project Mercury. ITT has also 
been active at Roosevelt Roads, providing engineering and field services. / International Telephone and Telegraph 
Corporation. World Headquarters: 320 Park Avenue, New York 22, New York. 
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as the wave length of the light) is the 
dominant type of scattering of visible 
light. 

• Photometer, mounted on top of the 
aircraft behind the pilot's compartment, 
measures the amount of light in the 
atmosphere that is produced by scatter- 
ing. 

• Directional mirror, mounted under- 
neath the aircraft behind the nose 
wheel well, reflects light from the lower 
shy into an airborne spectrograph, which 
measures its spectral distribution. 

• Y-meter. An inverted cone-shaped 
structure mounted on top of the air- 
craft, the Y-meter measures the total 
amount of upper sky radiation. 

• Microwave rcfractomctcr will be used 
to measure the index of refraction of 
the air at microwave frequencies. 
AFCRL physicists will try to check out 
the theory that sky brightness increases 
as the refractive index increases. 

• Ion probes on the side of the aircraft 
are connected to instruments that will 
analyze the size distribution of ions in 
the immediate vicinity of the aircraft. 

• Telephotometers, just behind the ion 
probes, are pointed toward the zenith 
and nadir to measure the total light in 
a narrow field from these directions. 

In addition, the optical physics 
C-130A will carry magnetic informa- 
tion recording equipment; an aerograph 
for measuring ambient humidity, tem- 
perature and pressure; a periscope for 
the project scientist to make visual ob- 
servations; other special light measur- 
ing devices such as a sun photometer; 
and a path function meter for studying 
the contrast of objects against their 
atmospheric backgrounds. 

The KC-13S at Hanscom Field that 
is now being used for integrated iono- 
spheric studies took part last year in 
the Fish Bowl nuclear test series in the 
Pacific, where it gathered data on the 
ionospheric effects of high altitude nu- 
clear explosions. 

Presently, AFCRL scientists in the 
Upper Atmosphere Physics Laboratory 
are using the aircraft to study electro- 
magnetic phenomena in the 10 Kcps. 
to 40 Mcps. frequenev range in the D, 
E and F regions of the ionosphere. 
The special instrumentation installed 
on the aircraft includes a loop antenna 
for very low frequency research; five 
blade antennas for high frequency 
studies; radio receivers and transmitters; 
oscillographs, oscilloscopes, tape re- 
corders and recording cameras; and as- 
sociated electronic equipment. 

The flying ionospheric laboratory also 
carries a five-channel photometer for 
measuring light in the visible part of 
the spectrum; an infrared spectrometer 
for scanning the IR spectrum in the 
10,000 Angstrom to 20,000 Angstrom 
range; a spectrograph; gamma ray spec- 
trometers and a neutron counter. 

AFCRL scientists are using this KC- 



OPTICAL PHYSICS C-130A is flying research missions designed to obtain more information 
on atmospheric visibility problems. Tubes extending out in front of the aircraft are sampling 
probes for the aerosol spectrometer. Device on top of the C-130A measures atmospheric 
light produced by scattering. 



OTHER SENSORS on the exterior of the flying visibility laboratory (middle photo) include 
(A) Y-meter for measuring total upper sky radiation, (B) cluster of large and small ion 
probes and (C) telephotomcters for measuring zenith and nadir light. Beneath the C-130A 
(bottom photo) is the directional minor for a spectrograph which measures the spectral 
distribution of radiation from the ground. 
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PRIVATE LINE TO ANYONE 
...ANYWHERE. .ANYTIME 


MOTOROLA’S RADEM : concepts, being applied to the most important recent 
advance in military communication systems . . .will carry many high-priority radio mes- 
sages simultaneously in a single wideband frequency channel; maintain private-line 
direct dialing without central exchanges or fixed nets; do this without interference 
between concurrent messages transmitted from different locations within the system ; 
and perform these tasks with designs that lend themselves to the application of advanced, 
integrated electronic circuitry. (fK) kadem is one of the many major military and space 
electronic programs in progress at Motorola. Scientists and engineers interested in join- 
ing the men who are making basic contributions to both research and applications in 
advanced electronics write today describing your background and experience in : 

Systems Design • operational and functional systems analysis, economic analysis, optimum 
time-bandwidth utilization, digital, voice and data communications, secure communications. 
Advanced Equipment Design • solid state receivers, transmitters and repeaters, digital 
modems, digital data processing and display units, voice processing and reproduction equipment. 
Familiarity with State-of -the - Art • statistical theory of communications, spread-spectrum 
techniques, coding theory, integrated circuit applications, digital logic design, solid state rf circuit 
techniques, auto correlation and cross correlation techniques. 

We are particularly interested in programs on which your experience was obtained and the 
extent of your technical responsibility. Please address this information to our Manager of Engi- 
neering at the location of your choice for immediate and confidential attention. 



MOTOROLA 



Military Electronics Division 




'Izona. 8201 East McDowell Road 


* RADEM (Random Access 
Delta Modulation) principle 
diagramed above is the result 
of 5 years of independent 
Motorola research. 





ALL TREES LOOK ALIKE in the jungle. One of the newest, most effective systems for telling them 
apart is HDV— a Direct-View pictorial map display developed by ACF Electronics. With HDV, the pilot 
not only knows precise distance to target, but time of arrival at his flight 
speed. He draws a protected approach path, enemy position area, drop zone, 
procedure to base . . . and then flies the aircraft marker. When he’s on target, 
he can drop ammo, food or bombs, with a facility that he never had before. 


ACF Electronics. . .where better ideas are at work for you 


ACF ELECTRONICS 


ACF INDUSTRIES 

Riverdale, Hyattsville, Md. 


Infrared/Flight Simulators/ Avionics Displays/Data Transmission/Microwave Equipment/Oceanography/Industrial Controls 




CLOUD PHYSICS C-130A, Cunningham’s Rough Riders, carries a variety of external 
sensors, including (A) liquid water-content probe, (B) vortex thermometer, (C) Rosemount 
thermometer, (D) icing rate meter. (E) air sampling duct inlet and (F) outlet, (G) aero- 
graph probe and (H) an electric field meter. 


1 3 5 to observe the "radio” aurora, the 
visible aurora and airglow, They also 
plan to study the 80,000 ampere elec- 
tro-jet current that runs from west to 
cast in the ionosphere. 

In order to determine the effect of 
latitude on the whistler mode of propa- 
gation via magnetic ducts in the iono- 
sphere, the scientists will flv the air- 
craft to the magnetic southern con- 
jugate point of a transmitter located 
in New Hampshire. They will try to 
pick up and measure high frequency 
signals and VLF signals at 18.6 kilo- 
cycles and 100 kilocycles to determine 
if the whistler mode of propagation via 
magnetic ducts also holds for radio 
waves at these frequencies. 

They also plan to investigate the re- 
lationship between the ionization that 
exists at an altitude of 60 kilometers 
(believed to be caused by electrons com- 
ing from the Van Allen belts) and the 
ionospheric absorption of electromag- 
netic energy. To do this, they will fly 
along selected flight paths, making con- 
tinuous recordings of ionospheric echoes 
from their airborne transmitter. 
Gravity Research 

The other KC-135 flying laboratory 
is assigned to the Terrestrial Sciences 
Laboratory, where it will be used to con- 
tinue the airborne gravity research pro- 
gram that was carried out last year in a 
C-l 30A. In addition to making gravity 
measurements over the free world, the 
KC435 will serve as a testbed for de- 
veloping new gravity instrumentation 
and measurement techniques. 

From these airborne gravity measure- 
ments, AFCRL scientists hope to be 


able to determine independently the 
true shape of the earth, according to Dr. 
Lloyd G. D. Thompson, project scien- 
tist. For those areas of the world, such 
as Russia, not open to the KC-135, they 
hope to arrive at valid figures through 
extrapolation of available measurements. 
Satellite gravity measurement programs, 
in their present state of development, 
are not able to provide a precise defini- 
tion of the earth’s gravity. Dr. Thomp- 

Important Objective 

An important objective of this pro- 
gram, of course, is the collection of pre- 
cise gravity measurements for use in bal- 
listic missile guidance systems. From an 
earlier study, says AFCRL, it was de- 
termined that the gravitational disturb- 
ances along the trajectory of a missile 
could have a significant effect on the 
point of impact of the warhead. 

Tire KC-135 flying gravity laboratory 
is still being equipped at Hanscom 
Field. Shortly, when this is finished, it 
will go to Edwards AFB for flight test- 
ing. The first long-range flights, which 
are expected to include a flight around 
the equator, are now programmed for 
mid-1964. 

Heart of the instrumentation going 
aboard the KC-135 is the two airborne 
gravimeters. One is a La Costc-Romberg 
gravity meter which is mounted on a 
precision stabilized platform that main- 
tains the unit in a true vertical position 
at all times. This unit, will measure 
changes in the vertical component of 
the gravity field as small as one part in 
one million. 

The second unit is an Askania-Graf 


This CP designed "Reluctaflex" Motor 
a typical example of the unusual 
capabilities of our Actuator and Special 
Motor Division. It is a 400 c.p.s. syn- 
chronous motor that meets the very 
difficult drive requirements of large 
memory drums: high starting torque, 
relatively high frictional pull-in torque, 
d high inertia. It is required to with- 
stand temperature, humidity, altitude, 
shock and vibration as specified by 
MILT-5422C.This motor is being used 
in two major data systems at present. 

For more details on this and dozens 
if other typical solutions to difficult 
motor or actuator problems, write on 
company letterhead for 
your copy of Bulletin 
910 that covers: 

• High Frequency AC | 

Motors 

• Low Voltage DC I 
Motors 

• AC and DC Actuators I 

Chicago _ 
Pneumatic 

ACTUATOR AND SPECIAL MOTOR DIVISION 


This memory 
drum motor was 
considered 

impossible to make... 

until we designed 
^ and built it! 


Capability! 

"RELUCTAFLEX" MOTOR 
400-Cycle. 195-Volts. 

3-Phase, 20-Pole 
2400 rpm 

Application: Computer 
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“It'll 

never 

fly!” 


gravity meter. This is also mounted on 
a precision stabilized platform, and has 
the same capability as the La Coste- 
Romberg meter. After looking at the 
available gravimeters, AFCRL scien- 
tists decided that these two units, 
which were originally designed for use 
aboard ships, were the only ones capa- 
ble of being modified for airborne ap- 

The aircraft will also carry a modified 
Airborne Profile Recorder for measur- 
ing the height of the aircraft above the 
ground and for recording changes in al- 
titude. AFCRL scientists will then use 
this information to find the true alti- 
tude of the aircraft above mean sea level 
and to eliminate the effects of disturb- 
ing vertical aircraft accelerations from 
the gravity readings. 

A photo panel, which will work si- 
multaneously with the two gravity me- 
ters for the duration of the flight, will 
photographically record at intervals of 
six seconds a number of navigational 
parameters such as ground speed, head- 
ing, drift angle, latitude and longitude. 




Philadelphia 
Gear Drives 


PHILADELPHIA 

GEAR 

CORPORATION 


KINO OF PRUSSIA, PA. (Subu 


Aerospace Companies 
Report on Salaries 

Washington— Following is a list of 
aerospace industry directors and officers 
with 1962 salaries above 530,000, and 
their stockholdings, as they were re- 
ported to the Securities and Exchange 
Commission: 

AMERICAN MACHINE & FOUNDRY 
CO.-NEW JERSEY-R. M. Bninifield. di- 
rector (elected October, 1962), president of 
Potter Si Brumfield Div„ $35,581 salary, 
137,187 shares of common stock, $14, 400 
41% debentures: C. L. Burgess, president 
(from Jan. I to Aug. 10, 1962). chairman 
of the board and chief executive officer (as 
of Aug. 10. 1962), $100,300 salarv. 5,600 
shares of common stock. $20,500 41% 
debentures; O. S. Cox, director (elected 
1962), 200 shares of common stock; F. P. 
Downey, vice president (from Jan. 1 to Aug. 
10, 1962), executive vice president (as of 
Aug. 10, 1962), director. $88,175 salarv, 
27,800 shares of common stock, $69,600 
41% debentures; R. C. Gott, executive vice- 
president (from Jan. 1 to Aug. 10, 1962), 
president (as of Aug. 10, 1962), director, 
$93,700 salary. 19.904 shares of common 
stock, $63,600 41% debentures; G. S. Hast- 
ings, vice president in charge of patents, 
director, $45,050 salary. 5,021 shares of 
common stock, $4,200 41% debentures; G. 
S. Hills, general counsel, director. $26,128 
salary. 10,308 shares of common stock; D. 
S. Meiklejohii, financial vice president and 
treasurer, director, $73,485 salary, 10,126 
shares of common stock; S. J. Osborne, di- 
rector, 834 shares of common stock; H. P. 
Patterson, director, 24,100 shares of com- 
mon stock, trustee and residuary beneficiary 
of a trust holding 61 ,064 shares of common 
stock, 2,169 shares of common stock held 



PROPULSION 

OPPORTUNITIES 


In Southern California 

TRW Space Technology Laboratories 
is now developing the descent en- 
gine for the Apollo Lunar Excursion 
Module (LEM), and alternate vernier 
engines for the Surveyor spacecraft 
program. These programs, together 
with other research and develop- 
ment programs now under way at 
STL, combine to create many imme- 
diate openings in advanced propul- 
sion technology. 

Initial assignments will be at STL's 
new Space Technology Center in 
Redondo Beach, near Los Angeles 
International Airport, with opportu- 
nity for transfer to STL's multi- 
million dollar propulsion facility now 
under construction in the San 
Clemente/San Juan Capistrano. Cali- 

Requirements include a degree in 
engineering or science with appro- 
priate experience. 

LIQUID ENGINE DESIGN, 

DEVELOPMENT AND TESTING 
Experience in the design, develop- 
ment or testing of liquid propellant 
propulsion systems, rocket engines, 
feed system components, thrust 
chambers, ‘njectors and thrust 
vector controls. 

ROCKET ENGINE TEST STAND 
INSTRUMENTATION AND CONTROLS 
Experience in the design, installa- 
tion, operation or maintenance of 
liquid rocket engine test stand data 
acquisition (analog and digital) and 
control systems. 

RESEARCH AND ANALYSIS 
Experience in heat transfer, hydrau- 
lics, gas dynamics, combustion, 
ablative materials, and data proc- 
essing and analysis. 

For interview in your area in the near 
future, act NOW! Forward your 
resume to STL Professional Place- 
ment, Department AW-11, One 
Space Park, Redondo Beach, Cali- 
fornia. TRW is an equal opportunity 
employer. 
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BIGGEST SPACE CHAMBERS BUILT... BY PDM 


PDM has designed and built two space environment 
simulation chambers for NASA's Goddard Space Flight 
Center at Greenbelt, Md.— the largest high vacuum 
chambers built and tested to date. Each is 33'-6" <f> x 58' 
high, has a fully removable head, a stainless steel shell 
and a #4 polished interior surface. One is shown here. 

These almost-identical twins were designed for ulti- 
mate 1 x 10 8 mm Hg. operation. One is equipped for 
ultra-high vacuum and has been shakedown-tested 
below 1.4 x lO 9 mm Hg.— a full decade better than 
specified. The other is planned for dynamic testing at 
lesser vacuums— but is suitable for future upgrading. 


In the meantime, these “almost” twins provide flexibility, 
performance and full-scale checkout capability for the 
largest space vehicle systems. 

Consult PDM on your space facility requirements. 
Twenty-five years of experience in the design and con- 
struction of aero-space facilities are your assurance of 
performance. For information, phone, 
write or wire Pittsburgh-Des Moines Steel 
Company, Neville Island, Pittsburgh 25, 

Pennsylvania, punts and offices in 22 cities 


PITTSBURGH-DES MOINES STEEL COMPANY 




A BIG "NOTHING” MAKES 
THIS ALLOY SOMETHING 

There’s nothing more “nothing” than the vacuum in which 
Latrobe Vac Arc® alloys are melted. And yet from this 
consumable electrode vacuum melting process come 
Latrobe Vac Arc steels . . . steels superior in cleanliness 
and uniformity of ingot structure, steels outstanding in 
physical and chemical properties. ♦ The superiority of 
Latrobe Vac Arc metals and alloys is achieved through 
strict manufacturing and control techniques. Special em- 
phasis is given to the electrode quality prior to Vac Arc 
melting. Strict instrumentation procedures automatically 
correct any variables during the melting cycle. The result : 
a steel uniform in all of its metallurgical properties, now 
ready for critical design applications where high strength, 
toughness and ductility at low and elevated temperatures 
are required. ♦ Latrobe regularly produces various grades 
of Vac Arc steels in a wide range of sizes, shapes and 
forms: Lescalloy 718, Lescalloy Ladish® D6AC, MV-1, 
Regent, Lescalloy 901 and BG-42, to name but a few. Write 
today for a complete list and our Vac Arc catalog. Or better 
yet, call Latrobe for experienced technical assistance. 



LATROBE STEEL COMPANY 

LATROBE. PENNSYLVANIA 
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holding 145,857 si 
F. Seitz, director. 120 shares 
stock, $100 41 % debentures; R. P. Soule, 
director, 2,800 shares of common stock; M. 
D. Sprague, vice president, director, $59,600 
salary; M. Patterson, chairman of the board 
(deceased Aug. 5. 1962), $112,959 salary. 
All salary figures ate given for the calendar 
year and include payments made in 1962 
under the executive incentive compensation 
plan, based upon the corporation's ' " 
for 1961. All sto ’ ’ ~ 

of Feb. 1. 1963. 


neficiallv own 


AVCO CORP.-G. E. Allen, director. 2,840 
shares of common stock; I. B. Babcock, di- 
rector, 2,248 shares of common stock. 
S3, 300 5% convertible subordinated deben- 
tures; E. H. Blaik, director, chairman of the 
executive committee. $165,000 salary, 16,- 
833 shares of common stock; J. Bruce, 
director, 3,000 shares of common stock; 
M. W. Clement, director, 1,500 shares of 
common stock; N. J. Curry, director (elected 
1962). 100 shares of common stock, C. C. 
Darling, director, 8,000 shares of common 
stock; R. H. Dcctjcn, director, 2,500 shares 
of common stock. S5.000 5% convertible 
subordinated debentures; R. L. Johnson, di- 
rector, 900 shares of common stuck; 11. II. 
Kahn, director. 5.000 shares of common 
slock, $4,000 5% convertible subordinated 
debentures; A. R. Kantrowit*. vice president, 
director, $125,000 salary. 28,500 shares of 
common stock; J. R. Kerr, president, direc- 
tor, $205,000 salary , 11.534 shares of com- 
mon stock. $2,000 5'/. convertible subordi- 
nated debentures; E. H. Litchfield, director, 
3.600 shares of common stock; D. K. Lud- 
wig, director, 1.000 shares of common 
stock; M. A. MacIntyre, director. 100 shares 
of common stock; J. A. McDonald, director. 

10.000 shares of common stock; M. A. Me- 
Laughlin, vice president and general coun- 
sel, director, $125,000 salary. 8,966 shares 
of common stock; W. A. Mogcnson, direc- 
tor. consultant, $35,000 salary, 5.000 shares 
of common stock; W. I. Myers, director, 

1.000 shares of common stock; B. H. Namm, 
director. 4,306 shares of common stock; J. 
D. Shousc, vice president-broadcasting, di- 
rector, $95,000 salary. 1 1.980 shares of com- 
mon stock; K. R. Wilson, Jr., chairman of 
the board, president and director of Avco 
Distributing Corp. and Avco of Canada. 
Ltd,, $205,000 salary, 17,300 shares of com- 
mon stock. All stock beneficially owned as 
of Feb. 15, 1963. 


BEECH AIRCRAFT CORP.-O. A. Beech, 
president, director, 5115.4S8 salary, $4.- 
20S.29 accrued for retirement. 230,635 
shares of common stock, 229.753 shares of 
common stock directly or beneficially owned 
by two daughters; F. E. Hedrick, executive 
vice president, director, $82,500 salary, $2,- 
657.85 accrued for retirement. 43,808'shares 
of common stock, approximately 6.140 
shares of common stock directly or h 
fieially owned bv members of Mr. Hedri 
1 ntd Ite fi ify; A. R. Bell, vice presid 
director, 1,020 shares of common stocl 
A. Elliott, secretary-treasurer, director. $43 
466 salary, 51,528.25 accrued for retire 
incut, 8,020 shares of common stock; L. 
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THE 

BULBED 

CHERRYLOCIf 

RIVET 


YOUR MOST 
DIFFICULT INSTALLATION 
PROBLEMS 

Flush Fracturing • Locked Spindle 

Reduce initial costs, eliminate ex- 
pensive stem trimming and mini- 
mize drill-outs with the Bulbed 
Cherrylock Rivet. 

Savings as high as §40,000 have 
been reported due to shop "Sug- 
gestion Awards” for use of the 
Bulbed Cherrylock on wing skins 
and other missile applications. 

This saving was accomplished 
by eliminating costly stem trim- 
ming and reducing head shaving 
to a minimum. Perfect head seat- 
ing also avoids most drill-outs. 

Note the large bearing area on 
the blind head — important in 
thin sheet and double dimple ap- 
plications. 

Try the Bulbed Cherrylock on 
your most difficult applications 
— we can probably solve your 
problem. 

For Technical information on 
the Bulbed Cherrylock Rivet, 
write to Townsend Company, 
Cherry Rivet Division, Box 
2157N, Santa Ana, California. 


Cherry Rivet Division 

Santa Ana, Calif. 


Townsend Company 

ESTABLISHED 1816 - BEAVER FAILS, PA. . a textronl COMPANY 
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PROBLEMATICAL RECREATIONS 196 



A cowboy is five miles south of a stream which flows due east. 
He is also 8 miles west and 6 miles north of his cabin. He wishes 
to water his horse at the stream and return home. What is the 
shortest distance he can travel and accomplish this? 

—Contribuied 

Concerned with long distance travel are the gentlemen from our 
Western Geophysical division working in connection with Project 
Mohole. Using techniques they’ve developed in petroleum explo- 
ration, they are currently surveying sites for the world’s deepest 
well. At last report they were off the Hawaiian coast. For our 
Western crews who think nothing of going from the Arctic Ocean 
to the Arabian Hadhramaut finding potential oil reserves, the mid- 
Pacific should prove refreshing. 

answer to last week's problem : It will be found that where 
the ages are relatively prime only one set of numbers is possi- 
ble; Dick is one, Tom is five, and Harry is four years old. 

m LITTON INDUSTRIES 

Beverly Hills, California 



W. L. Henry, vice president-marketing, di- 
rector, 550,500 salarv, $1,645 accnicd for 
retirement, 2,499 shares of common stock; 
J. N. Lew, vice president-engineering, direc- 
tor, S 57,882 salarv, 51,882.68 accrued for 
retirement, 9,095 shares of common stock; 
D. S. Wallace, general counsel, director. 
17,445 shares of common stock, (Legal fees 
of SI 1 1,600 paid to the law offices of D. S. 
Wallace). All salarv figures are for the fiscal 
year ending Sept. 30. 1962. All stock bene- 
ficially owned as of Oct. 2, 1962. 


GENERAL ELECTRIC CO.-F. J. Borch. 


Julv 27, 1962). exccutfwT vice president- 
operations (from July 27. 1962), director 
(elected July 27. 1962), 5158.712 salary, 
679 shares of common stock contingently 
allotted in stock but not paid in 1962 under 
incentive compensation plan. 14,951 shares 
of common stock (in 3,630 of these shares, 
Mr. Borch has a contingent interest); S. S. 
Colt, director. 3,170 shares of common 
stock; R. J. Cordincr, chairman of the 
board, director. S260.031 salary-. 1,292 
shares of common stock contingently al- 
lotted in stock but not paid in 1962 under 
incentive compensation plan, 58,529 shares 
of common stock (in 35,029 of these shares, 
Mr. Cordincr has a contingent interest); 
C. D. Dickey, director, 11,400 shares of 
common stock; E. D. Harrison, director, 25 
shares of common stock; F. L. Hovdc, direc- 
tor. 10 shares of common stock; G. W. 
Humphrey, director, 100 shares of common 
stock; C. W. LaPietre, executive vice presi- 
dent. director, 5167,510 salary, 743 shares 
of common stock contingently allotted in 
stock but not paid in 1962 under incentive 
compensation plan, 19.774 shares of com- 
mon stock (in 6,292 of these shares, Mr. 
LaPicrrc has a contingent interest); J. E. 
Lawrence, director, 290 shares of common 
stock; R. Lazarus, director (elected Dec. 21, 
1962). 100 shares of common stock; G. H. 
Love, director. 600 shares of common stock; 
T. B. McCabe, director, 3,000 shares of 
common stock; N. H. McElroy, director, 
100 shares of common stock; D.'A. McGee, 
director (elected July 27. 1962), 400 shares 
of common stock; G. G. Montgomery, di- 
rector. 1.100 shares of common stock; H. S. 
Morgan, director. 9,000 shares of common 
stock; G. I.. Phillippe, president and direc- 
tor. $180,005 salary, S40 shares of common 
stock contingently allotted in stock but not 
paid in 1962 under incentive compensation 
plan, 19,515 shares of common stock (in 
4,765 of these shares Mr. Phillippe has a 
contingent interest and holds another 750 
of these shares as custodian for his children); 
G. H. Scribner, Jr., director (elected Dec. 
21, 1962), 200 shares of common stock; R. 
T. Stevens, director, 1,000 shares of com- 
mon stock; W. B. Wriston, director, 100 
shares of common stock. Salary figures in- 
clude, where applicable, salaries, fees, and 
portions of incentive compensation allotted 
in 1962 for services performed in 1961 and 
paid in cash. All stock beneficially owned, 
directly or indirectly, as of December. 1962. 
Shares in which persons have a contingent 
interest refers to shares contingently allotted 
under the company's incentive compensa- 
tion plan. No participant in that plan has 
the right to vote such shares prior to the 
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Now: who’s got news for everyone with an IBM computer system? AMPEX 


The news is inside an eight page booklet. It 
tells the what, the why and the how of Ampex 
computer tape —the tape that provides superior 
performance in IBM computer systems. If you 
think you might find the booklet helpful, just 
write and ask for it. Also, we’ll put your name 
on our mailing list and regularly send you our 
informative periodical, "Tape Trends.” It’s a 
good way to keep abreast of the fast changing 
tape technology. In it, the latest tape develop- 
ments are clearly explained by Ampex tape 


H experts— the same experts who application- 
engineer Ampex tape to your system. This is just 
one of the many ways we assist you in obtaining 
maximum system efficiency. In addition to en- 
gineering the tape to your system, Ampex digi- 
tally checks each reel from end to end, and 
guarantees its performance. Write for free 

^ booklet, "AmpexTape for IBM Computers," 
and your copies of "Tape Trends.” Ampex 
Corporation, Redwood City, California. Sales 
and service engineers throughout the world. 




NEW DEEP-SEA AMPLIFIER TRANSMITS 128 TELEPHONE CONVERSATIONS 


Our engineers have developed a new amplifier 
which simultaneously transmits 128 telephone 
conversations in both directions over a single 
cable. It is designed to operate without repair 
or maintenance on the ocean floor for 20 years. 

The new amplifier (illustration below) is an 
important advance in deep-sea communica- 
tions technology. 

To make a single amplifier operate in two 
directions, it was necessary to provide a pre- 
cise, complex filter system to separate the 
signals. Signals traveling in one direction oc- 
cupy a frequency band from 116 to 512 kc., 
and those traveling in the other direction, 
from 652 to 1052 kc. 

The gain of each amplifier must accurately 
compensate for its share of cable loss. The 
total loss varies over the frequency band and, 
in a transatlantic system, reaches a maximum 
of 9000 decibels. Since there is no way to ad- 
just an amplifier on the ocean floor, the per- 


formance of each one must be pre-established 
with extreme precision. 

A 3600-mile cable link, with its 180 ampli- 
fiers, includes 36,000 electronic components. 
Each component has to be endowed with a 
reliability far in excess’ of the requirements of 
conventional land systems. 

The casing and its seal to the cable must 
prevent minute water seepage at ocean-bottom 
pressures. This could accumulate fatally over 
the years, and so production tests employing 
radioactive isotopes are used to search for any 
such microscopic leakage. 

In bringing the new underseas system to 
production, Bell Laboratories worked closely 
with Western Electric, the manufacturing unit 
of the Bell System. As always, their prime ob- 
jective was the reliability which comes from 
rigidly controlled operations— the kind of re- 
liability that the Bell System is known for in the 
projects it undertakes for the nation's defense. 



BELL TELEPHONE SYSTEM 
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X-12 Engine Series to Follow X-8 Tests 


By C. M. Plattner 

Canoga Park, Calif.— Next engine in 
an Air Force-sponsored test program 
at North American Aviation’s Rocket- 
dyne Div. will be designated the X-12 
and will involve a high-pressure toroidal 
thrust chamber configuration. 

Rocketdync has just completed test 
firings of its X-8 engine, the fourth non- 
flying experimental model developed 
for USAF's Ballistic Systems Div. for 
investigating advanced propulsion con- 
cepts. Included in the X-8 program 
was the study of a liquid hydrogen film 
cooling technique that Rocketdync be- 
lieves offers the promise of significant 
performance increases. 

Pratt & Whitney Aircraft, in a sim- 
ilar approach, has designed an advanced 
liquid hydrogen/liquid oxygen engine— 
the RL20P-3— that would use transpira- 
tion cooling, probably with liquid hy- 
drogen, to cool the lower half of the 
combustion chamber (AW Sept. 23, 
P- 73). 

The new X-12 program, funded by 
Ballistic Systems Div. and the Edwards 
Rocket Propulsion Laboratory' for S400,- 
000, is expected to run about nine 
months. 

Because Ballistic Systems Div. is em- 
phasizing solid and storable propellant 
engines for future ballistic missiles, 
the new program was initiated despite 
the progress made with liquid hydrogen 
in the X-8 program. Previous engines 
in the scries, the X-l, X-3 and X-4, 
used RP fuel and liquid oxygen or 
storable propellants. 

Film cooling with hy'drogen, used 
either as a sole means of cooling or 
more probably with regenerative or abla- 
tive means, could make possible the 
design of thrust chambers capable of 
operating at pressures four to five times 
current levels, according to Rocketdync. 

The company feels that sufficient 
basic research has now been accom- 
plished so that engines with chamber 
pressures on the order of 2,500 psi. or 
higher may be designed. Hydrogen has 
proven a remarkably efficient coolant 
and both Rocketdviie and USAF pro- 
gram managers are confident that using 
a portion of the hydrogen fuel for film 
cooling will not reduce over-all perform- 
ance gains achieved through the tcch- 

Thc cooling technique used by 
Rocketdync is to inject a small per- 
centage of liquid hydrogen inside the 
thrust chamber from circular manifolds 
spaced approximately 4 in. apart axially 


along the thrust chamber. The mani- 
folds are shielded from the gas flow by 
overhanging lips. Both pin-hole and 
slit-type orifices were used with good 

The liquid hydrogen flows naturally 
downward along the contour of the 
solid inner wall of the thrust chamber, 
forming a boundary layer. This presents 
the hotter gases of combustion from 
heating the walls past a desired point 
depending on the amount of hydrogen 

Temperatures measured just upstream 
of each manifold at the hottest points 
indicate that combustion zone wall tem- 
peratures as low as — 100F may be ob- 
tained with a relatively small flow of 
hydrogen. 

Increasing thrust chamber pressures 


is considered one promising technique 
for increasing payload capability of 
future liquid hydrogen-liquid oxygen 
engines. With higher chamber pressures 
and smaller throat dimensions, area ex- 
pansion ratio could thus be increased, 
providing more thrust at higher alti- 
tudes (sea level thrust would remain at 
the same level). This could result in a 
significant increase in payload capability 
but without the benefit of a detailed 
analysis of a specific engine, Rocketdyne 
is reluctant to place an exact value on 
the potential performance gain. 

Film cooling with hydrogen was one 
of several advanced concepts in liquid 
hydrogen rocket technology investigated 
by Rocketdyne in the experimental 
engine program, sponsored by Ballistic 
Systems Div. The 60,000-lb.-thrust 


TEST FIRINGS OF X-8 engine, fourth non-flying experimental model developed by North 
American Aviation’s Rocketdyne Div.. have been completed for USAF Ballistic Systems Div. 
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engine, called X-S, is the fourth in a 
series of non-flying experimental models 
developed at Rockctdyne under BSD 
sponsorship to investigate advanced 
propulsion concepts. 

Other engines developed in the series 
included the X-l, X-? and X--I. These 
engines, dated back as far as 1957, used 
RP-lox and storable propellants. Nu- 
merous concepts investigated in these 
programs have been incorporated into 
production engines such as those used 
on the Atlas. 

Specific Impulse Good 

Basically a research piece of hard- 
ware, the X-8 has a number of other 
features which were designed into the 
engine in line with the goal of explor- 
ing advanced liquid rocket engine 
technology, Other advanced concepts 
include: 

• Elimination of a turbine gas genera- 
tor. A hot gas tap-off system venting 
gases from the combustion chamber re- 
places the gas-generating system which 
ordinarily drives the turbine and pro- 
pellant pumps. Gas is vented from the 
thrust chamber through a circular mani- 
fold located just below the injector. 
This technique simplifies the system by 
eliminating control valves, propellant 
lines, ignition system and the gas gen- 
erator assembly. 


Considering the propellant required 
to drive the generator on standard 
pump-fed engines and the loss of cham- 
ber pressure due to tap-off, total specific 
impulse is at least as good with the 
simplified system, according to Rocket- 
dyne. Through elimination of the extra 
components, a possible 3% net sav- 
ings in total engine weight might be 
achieved by designing the tap-off system 
into an engine. An increase in total 
system reliability might also be ex- 
pected. 

• Throttling over a 4,200- to 75,000-lb.- 
thrust range— from 7 to 125% of the 
engine's rated thrust level of 60.000 lb. 
For throttling, a single valve in the 
thrust chamber hot-gas bleed line regu- 
lates the gas apportioned to drive the 
two propellant turbines, and this in turn 
regulates the amount of fuel and oxi- 
dizer pumped to the engine. Stable 
combustion was demonstrated during 
continuous cycling throughout the en- 
tire throttling range. 

• Tankhead starts, carried out several 
times with tankhead pressure of 50 to 
60 psi. Propellants flow from the tank 
through the pump into the chamber 
where they arc ignited by a triethyl alu- 
minum-triethyl boron mixture, which 
is contained in a cartridge in the oxidizer 
feed line. As chamber pressure builds 
up, turbines supply increasing power to 


the pumps and the system accelerates 
by itself to equilibrium. Tankhead start 
capability could be used in pump-driven 
engines designed for multiple restart 

• Simplification in engine component 
packaging. Propellant pumps arc 
mounted by their discharge flanges di- 
rectly to the thrust chamber assembly, 
eliminating high-pressure flexible duct- 
ing for propellant discharge lines and 
pump mounting struts. 

No Loss Detected 

Because of its low molecular weight 
and its tendency to behave as an ideal 
gas, hydrogen has proven an excellent 
film coolant. Other propellants used for 
film-cooling har e been less efficient and 
a noticeable loss in over-all performance 
has accompanied their use. Film cooling 
used on storable-propellant engines has 
usually resulted in a loss of specific 
impulse of 5-6 see. With hydrogen, 
within instrumentation accuracy of one 
second of specific impulse, no loss has 
been detected. 

A limiting factor in the design of 
higher-performance engines has been 
the chamber wall thermal stress prob- 
lem, which has kept chamber pressures 
at nominal levels. The problem is in 
the weakening of materials at higher 
temperatures because of limited means 


ENGINEERS 

AERONAUTICAL 

Missile Design Aerodynamics Practical ap- 
plication of aerodynamics to the design of missiles 
(subsonic to hypersonic) including preliminary con- 
figuration sizing, performance, airloads, stability and 
control and other analytic studies. Experience in dy- 
namic motion analysis is desirable. 

Theoretical Aerodynamics Applications of 
advanced aerodynamic theory to flow field problems 
over complete flight spectrum. Experience in re-entry 
vehicle problems (heating, ablation, real gas effects, 
separated flow, etc. ) is desirable. 


ARMAMENT 


Kill Mechanisms Studies Perform analytical 
and experimental investigations pursuant to the develop- 
ment of kill mechanisms (nuclear and non-nuclear) for 
anti-aircraft, anti-missile and space applications. 

Please forward your resume, including salary require- 
ments, to Mr. Frank DeChrisloplier, Raytheon Com- 
pany. Missile Systems Division. Bedford, Mass. 
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your needs 

( All Product Support) 
m You, as a Project or Program Manager, know 
that Engineering may be required anytime dur- 
ing design, installation and check-out of an 
equipment program. For these phases-and 
for field support-Lear Siegler Service offers 
truly professional engineering assistance. 
LSSI personnel are now assigned-on a world- 
wide basis-to all D0D agencies and major 
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all phases of design, installation, field support 
and training. Capabilities include: communi- 
cations, electronic, electro-mechanical and 
gyro-slabilized equipments. 

For the Project or Program Manager— in in- 
dustry or Government — requiring services to 
coordinate any phase of a system or product 
program, consult LSSI specialists. Fordelails, 
write: Director of Marketing, 

LEAR SIEGLER 
SERVICE, INC. 

3171 S. Bundy Dr., Santa Monica, Cal. 
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of cooling the walls. Film cooling has 
the potential of maintaining desired 
wall temperatures to permit both higher 
mixture ratios and expansion area 

Thrust chamber of the X-8 engine 
is approximately 12 in. in diameter and 
18 in. long. Expansion ratio of the 
chamber at the exit is 8:1, and throat 
area is 101 sq. in. Chamber pressures 
range from 50-500 psi. over the throt- 
tling range. 

The injector of the X-8 engine is a 
flat plate type utilizing a purely un- 
aligned doublet injection system. Un- 
aligned injectors are arranged so that 
fuel and oxidizer streams are injected 
in parts, hence the term doublet, and 
parallel to each other rather than im- 
pinging at some optimum angle. 
Baffles Not Needed 

In developing an injector pattern, 
Rockctdyne tested 20 configurations, 
varying the size of holes, and testing 
various impingement angles of the oxi- 
dizer and fuel streams. The final con- 
figuration with random, rather than a 
set. pattern like concentric rings for 
fuel and oxidizer streams offered great- 
est stability and performance charac- 

Baffles to suppress combustion insta- 
bility, originally thought necessary, were 
not needed. No evidence of combus- 
tion instability was observed during 

ting, which included a total of 1,098 


ec. of ri 


nmg ti 


AVIATION WEEK & SPACE TECHNOLOGY, N 


Hydrogen fuel was introduced into 
the injector in liquid, not gaseous form. 
This represents a departure from en- 
gines in which regenerative cooling 
techniques heat the hydrogen into gase- 
ous consistency. Flowing cold liquid 
hydrogen through the injector did not 
present any difficulty, according to 
Roeketdvne. 

88% Efficiency 

Even with temperatures at the in- 
jector face of approximately 100R, 
Roeketdvne attained 91% of theoreti- 
cal combustion efficiency at high thrust. 
At the low end of the throttling range, 
approximately 88% of theoretical com- 
bustion efficiency was attained. Rocket- 
dvnc feels that 95-96% of theoretical 
combustion efficiency is possible using 
both film and regenerative cooling. The 
company points out that the 88-91% 
range in combustion efficiency relates 
to an entire engine unit rather than just 
the thrust chamber. 

In deference to economy, the X-8 
engine was built with as many pieces 
of developed hardware as possible. For 
example, the X-8 liquid hydrogen pump 
is an Atlas liquid oxygen booster pump, 
while the liquid oxygen pump of the 
X-8 is an Atlas sustainer engine liquid 
oxygen pump. Although two turbo- 

11, 1963 


New way to 
“bend" light 
to your 

Now there’s a way to control light and 
place it precisely where you want it. 
To illuminate an inaccessible spot, for 
example ... or to pick up a light sig- 
nal, carry light through complex 
mechanisms, even transmit it from a 
single source to several places. The 
answer lies in AO Fiber Optics. 

When beamed on the end of a glass 
fiber, much of the light that enters will 
be caught inside, unable to escape out 
the sides because of total internal re- 
flection within the clad, glass fibers. It 
will be reflected a number of times 
from the fiber walls till it finally es- 

Asmany as 6,000 finely-drawn, 75-mi- 
cron glass fibers may be bound into a 
1-inch diameter tube. This light guide 
gives an efficient, easy, economical way 



optical glas:. . . 

proximately five times as much light as 
clear plastic rods. For flexible light 
guides, continuous fiber bundles up to 
i-inch in diameter are bound into tub- 
ing as long as 22 feet. Now available 
and relatively inexpensive, these light 
guides have found many industrial and 
scientific uses. In addition to fibers 
that will transmit through the visible 
light range, light guides arc also avail- 
able with infra-red transmission be- 
yond 6 microns. For further informa- 
tion, write or call: 

Space Defense Division 


American Ip. Optical 




1943 — FIRST Bell helicopter flies introducing semirigid rotor and stabilizer bar. May 1946 — 
Model 47B receives commercial Helicopter Type Certificate No. 1, FIRST granted by CAA. 
December 1946 — FIRST production line Bell helicopter delivered to U. S. Army. 1948 — 
FIRST skid landing gear introduced. March 1949 — FIRST helicopter to record altitude of 
18,550 feet. September 1950 — Bell 47D-1 becomes FIRST helicopter to fly over the Alps. 
November 1950 — Eight H-13D helicopters, FIRST of new Army order, sent to Korea. 
1950-53 — In FIRST combat experience Bell helicopters evacuate over 18,000 casualties 
during Korean conflict. September 1952 — FIRST helicopter to record distance of 1,217.31 
miles, non-stop; a Bell 47D-1 — from Hurst, Texas to Buffalo, New York. April 1953 — Bell 
produces 1,000th H-13/Model 47 series helicopter, a FIRST in helicopter production. June 
1954 — 47D FIRST helicopter to reach 5,000 hours flight time. December 1954 — Bell’s 
FIRST turbine powered helicopter flies XH-13F with 200 hp Artouste. February 1955 — Bell 
wins competition to build HU-1, FIRST production turbine-powered helicopter specifically 
designed for the Army combat mission. March 1955 — H-13 FIRST to prove concept of armed 
helicopter tactics, Fort Rucker. September 1956 — Army pilots in H-13H set world endurance 
record — 57 hours 50 minutes. National Air Show, Oklahoma City. October 1956 — 47J 
makes FIRST helicopter crossing of the Andes at 17,000 feet. July 1957 — USAF H-13J is 
FIRST helicopter to fly President of the United States. August 1958 — FIRST turbine powered 
production helicopter delivered to Army. December 1958 — Bell XV-3 convertiplane makes 
aviation history with FIRST full conversion of tilting prop-rotor VTOL aircraft. December 1959 
— A 47D-1 becomes world's FIRST helicopter to log 10,000 flight hours. July 1960 — Army 
pilots in HU-1 capture six world and one U. S. performance records. February 1961 — Bell 
Model 47 sets eight new world performance records. June 1961 — Navy HTL-6 sets new 
world endurance record, remaining airborne 72 hours 2 minutes at Ellyson Field, Pensacola. 
1962 — UH-1 is FIRST Army armed helicopter to see combat duty. April 1962 — YUH-1D 
establishes three world performance records in speed and rate of climb. December 1962 — 
First flight of Bell LOH; FIRST LOH to fly. February 1963 — Three UH-lBs are FIRST heli- 
copters to land at the South Pole. May 1963 — First production UH-1D delivered. FIRST Army 
helicopter organic to division level to have armament and tactical troop transport capability. 



BELL HELICOPTER COMPANY 

FORT WORTH, TEXAS • A DIVISION OF BELL AEROSPACE CORPORATION • A fextronl COMPANY 
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CONTROL SYSTEM 
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U.S. NAVY achieves unprecedented accuracy! Size 11 
Tachometer Generator developed under contract for the Bureau of Naval 
Weapons, Engineering Division, RREN. Incorporates the most advanced 
features sought to date by servo engineers. Output 1 i / -.»■ _ 
voltage variation will not exceed 1 . 0 % spread over VvRKvHl 
ambient temperature range of — 55°C through 175°C. DIVISION OF 

Write for Bulletin 6677. Wright Motors Division of SPERRY RAND 
Sperry Rand Corporation, Durham, North Carolina. CORPORATION 


pumps are used in the X-8, it is likely 
that an operational system would use 
only a single unit containing two pumps 
and one turbine, like that on the F-l. 

The X-8 project was started in July. 
1961, and the engine was first operated 
in May, 1962. The program was offi- 
cially terminated in July, 1963. 


MSC Seeking Gemini 
Life Support Proposals 

Proposals for a 24-lb. life support sys- 
tem that will permit astronauts to leave 
Gemini spacecraft for periods up to 
three-quarters of an hour are being 
sought from industry by National Aero- 
nautics and Space Administration’s 
Manned Spacecraft Center, Houston. 

Significantly, the ensuing contract 
would provide an incentive plan whereby 
the contractor's profit could reach as 
much as 12% of the probable cost, 
based on early delivery and reliability. 
Fee for normal delivery will not exceed 
7% of the target cost of design, fabri- 
cation, testing and delivery of the sys- 
tem. A penalty will be assessed the 
contractor, on the basis of a percentage 


Luster Launches 

A series of high-altitude sounding 
rocket shots starting late next year is 
planned in National Aeronautics and 
Space Administration’s Luster program 
(AW June 24, p. 23), an effort to col- 
lect extraterrestrial particles in the 
earth’s upper atmosphere. 

On the basis of extensive lunar im- 
pact studies conducted by NASA’s Ames 
Research Center (AW Jan. 14, p. 54), 
meteorites striking the moon’s surface 
are believed to cause lunar particles, or 
ejecta, to be tom loose with sufficient 
energy to escape the lunar gravitational 
field and to be trapped in orbit about 
the earth. 

In the Ames Luster program, sound- 
ing rockets will be fired from White 
Sands Missile Range before, after the 
peak of, and several days after meteorite 
showers. Each rocket will contain a 
three-petal unfolding instrument, pre- 
senting about a square meter of collect- 
ing area, which will catch impacting 
debris and return it after the instru- 
cted. 

The third shot is expected to contain 
an enrichment of lunar ejecta, produced 
by the meteorite shower. The ejecta will 
be compared with samples of cosmic dust 
found in Arctic snows and elsewhere in 
an attempt to correlate possible extra- 
terrestrial particles in the upper atmos- 
phere with those deposited on earth. 
Electro-Optical Systems will make the 
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of profit, if he fails to meet delivery 
schedules. 

Proposals are to be submitted by 
Nov. 25 and should cover cost of pro- 
duction and a technical evaluation. 

The MSC request for proposals calls 
for eight life support units— not in- 
cluding a mockup— to be built in four 
different work phases. First phase will 
include study and a full-scale mockup, 
to be completed within two months of 
the notice to proceed with work. 

Phase 2 will consist of development 
of two prototype units, to be delivered 
within 41 months after the contract 
signing. 

Phase 3 will require development and 
delivery of four improved units between 
the eighth and eleventh months, and 
Phase 4 will require incorporation of all 
previous modifications into two flight- 
qualified equipments. This is to be done 
within 11 months of the award. 

MSC’s Crew Systems Div., which 
will handle the program, is asking for a 
ventilation system providing 100% 
oxygen for astronaut consumption, with 
provision for carbon-dioxide and ther- 
mal control. 

The unit must maintain oxygen and 
pressure for 5 min., in the event of a 
suit leak, to give the astronaut time 
to re-enter the spacecraft. 

Oxygen reservoir will be contained 
in a 9-in.-dia. ball-shaped bottle. Quan- 
tity indicator, valving to control flow of 
oxygen, thermal insulation, connecting 
hoses and a suit pressure control are 
required. The thermal control will per- 
mit oxygen to enter the suit at ap- 
proximately 40 F. 

Total weight of the Gemini life 
support system is to be approximately 
24 lb., including 4 lb. of oxygen added 
prior to the flight. It would probably 
be worn on the abdomen or thigh. 

Gemini flight program envisages 
opening the spacecraft’s crew entry-exit 
hatches during orbit and also one of the 
astronauts leaving the cabin for brief 
periods. 

Meteoroids Ruled Out 
As Space Flight Peril 

Washington— Space scientists have 
concluded that data from the Explorer 
16 meteoroid detection satellite indi- 
cates cosmic dust presents no hazard to 
manned space flight. 

At a National Aeronautics and Space 
Administration conference, Dr. Fred C. 
Whipple, director of the Smithsonian 
Astrophysical Observatory and the Har- 
vard Observatory, described cosmic dust 
as fluffy flakes of debris from comets, 
rather than dense pieces of hardened 

In seven and one-half months of data 
transmission. Explorer 16 was impacted 


by about 1 5,000 meteoroids, only 1 6 of 
which punctured test surfaces. 

In another NASA conference, 180 
plasma and solar physicists held a three- 
day symposium at Goddard Space Flight 
Center last week (AW Oct. 28, p. 21) 
to survey existing knowledge on the 
physics of solar flares. The discussions 
hopefully will result in a more under- 
standable and universally acceptable 
method of classifying flares. 

Among those attending the Goddard 
symposium was a Russian scientist, Dr. 
E. R. Mustel of the astronomical coun- 
cil, USSR Academy of Sciences. 


Aerojet Is Studying 
Lunar Oxygen System 

Los Angeles— Feasibility of a key 
step in a process for obtaining oxygen 
on the moon by reducing lunar minerals 
has been demonstrated in studies being 
conducted by Aerojet-General Corp. 
for the National Aeronautics and Space 
Administration. 

The investigation of the total system, 
which involves company-funded re- 
search, is under way at the Aerojet 
Azusa, Calif., plant, which has now 
been formally designated the von Kar- 
man Center, in honor of the late Dr. 
Theodore von Karman, the company’s 
co-founder. 

The NASA-funded study nearing 
completion demonstrated the operation 
of a chemical reactor which converted 
carbon monoxide and hydrogen into 
methane and water with a greater de- 
gree of efficiency than has been possible 
to obtain previously in this reaction, 
according to Dr. Sanders D. Rosenberg, 
program manager for Aerojet. 

This step is the second of a three- 
step interrelated process which begins 
with the reduction of lunar rock to car- 
bon monoxide and hydrogen, using heat 
and the addition of methane. Dr. Ros- 
enberg said that the company-funded 
research has already demonstrated the 
feasibility of the first step. 

The third step in the concept is the 
electrolysis of water into hydrogen and 
oxygen. Methane and hydrogen pro- 
duced in the steps are fed back into 
the process. 

Aerojet is hopeful that progress dem- 
onstrated to date will lead to additional 
NASA funding covering all three 
phases. 

Aerojet’s concept of a plant for lunar 
operation involves the use of a nuclear 
reactor for necessary heat and power. 
Based on a 25,000-lb. maximum pay- 
load, Aerojet says, a plant could be car- 
ried in one Saturn vehicle which could 
produce 12,000 lb. of oxygen per 
month. The system would be com- 
pletely independent of the presence or 
absence of water in the lunar material. 



SOUTHERN 
CALIFORNIA 
POSITIONS OPEN 
FOR 

AIRCRAFT LINESMEN 
OR 

LOFTING ENGINEERS 

with the ability to develop prelimi- 
nary scale lines and full size lines 
layouts on air ducts, wing to fuselage 
fillets, large doors and jambs, etc. 
Applicants must be experienced in 
curve fitting techniques for mathe- 
matical surface definition. 

AND 

NUMERICAL CONTROL 
PROGRAMMERS 

experienced in the use of APT 111 
and continuous path multi-axis ma- 
chined part programming techniques. 
These are career opportunities in 
long range programs. Starting sal- 
aries commensurate with experience 
and background. Assignments will 
be on the new Douglas DC-9 short to 
medium range jetliner now under 
development, and on a variety of 
military aircraft ranging from small 
units to transports larger than any 
now flying. 

If you are interested, please send 
your resume to: 

W. E. Marsters, 

Manager, Employment 
Douglas Aircraft Company 
3855 Lakewood Boulevard 
Long Beach, California 
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BUSINESS FLYING 


Production of Omega BS-12-D3S 
Awaits Court Merger Approval 


Absorption of Omega Aircraft Corp. 
of New Bedford, Mass., into Aero In- 
dustries, Inc. of Boyertown, Pa., as a 
wholly owned subsidiary, which would 
clear the way for production of Omega’s 
BS-12-D3S helicopter, awaited final ap- 
proval of a Boston Federal Court last 
week. 

Aero Industries, which presently op- 
erates the Franklin Engine Co., Inc. of 
Syracuse, N. Y.; Waco Aircraft Co. of 
Troy, Ohio; Jacobs Aircraft Engine Div. 
of Pottstown, Pa., and three other sub- 
sidiaries, would assume the debts of 
Omega, which entered into voluntary 
bankruptcy proceedings under Chapter 
10 of the Federal Bankruptcy Act in 
July, 1962. 

If the plan is approved. Aero Indus- 
tries probably would manufacture the 


BS-1 2-D3S at the Syracuse factory of 
Franklin Engines. The twin-engine, 
single-rotor flying crane, which is de- 
signed for use with a detachable fuse- 
lage pod, currently is certificated with 
Lycoming engines. 

As part of the reorganization plan 
submitted by Aero Industries, however, 
the helicopter currently is being certif- 
icated with 260-hp. 6 V- 3 50- A engines. 

It is understood that dynamic com- 
ponents of the helicopter would be man- 
ufactured at Aero Industries' Pottstown 
facilities, the airframe and sheet metal 
parts at the Waco factory in Troy, with 
final assembly and installation of the 
engines to be done at a facility adjacent 
to Franklin’s Syracuse factory. 

Under terms of the proposed reor- 
ganization agreement. Aero Industries 


would acquire Omega for $30,000 in 
cash and a loan of approximately $220,- 
000, plus up to 25,000 shares of Aero 
Industries stock. 

This would enable Omega to begin 
payment of various debts, including 
loans of $104,791 from the Greater 
New Bedford Industrial Foundation and 
S6.626.24 from the First Safe Deposit 
National Bank of New Bedford, plus 
back taxes, other obligations to federal, 
state and local governments and claims 
for services, supplies and merchandise 
to various parties. 

Present capital stock of Omega, total- 
ing 557,865 shares, would be retired 
and eliminated from the structure of 
the corporation. 

The New Bedford Industrial Founda- 
tion, which loaned Omega $90,000 dur- 
ing 1958 and 1959 as a means of pro- 
viding new industry' for the area, would 
have an option of receiving a $10,000 
royalty on each helicopter sold until the 
total loan plus $14,791 accrued interest 
was paid or accepting promissory notes 
for $50,000 to be paid in 60 equal in- 
stallments. Aero Industries would guar- 
antee the promissory notes. 

General unsecured creditors of Omega 
would be paid in stock of Aero Indus- 
tries and Aero Industries will guarantee 
tax payments by Omega in the amounts 
allowed by the court. 

Certification of the Omega BS- 
12-D3S helicopter with Franklin en- 
gines is estimated to be about two 
months from completion. A detachable 
eight-place fuselage pod, which also can 
carry four litters and a medical attend- 
ant, is being developed as well. 

When the original Omega was certif- 
icated several years ago, a number of 
orders were reported received, but the 
aircraft never went into production be- 
cause of a lack of funds. 

Work on production tooling for the 
helicopter currently is under way. 

PRIVATE LINES 

Dallas Aimiotive, Inc., has reported 
net sales of $6,095,001 for the six-month 
period ending Aug. 31, but net income 
was down slightly from a corresponding 
period in 1962. Net income in 1963 
was $258,644, or 40 cents per share, 
compared with $302,259, or 47 cents per 
share, for the same period last year. 

Russian Amur sailplane, first flown in 
1961, has completed technical and flight 
tests and will soon enter mass produc- 
tion, the magazine Skrzvdlata Polska has 
reported. The aircraft is single-seat, 
all-metal and will be used as a trainer. 

Piper Aircraft Corp. reported it de- 
livered 147 twin engine aircraft during 
August and September, which it believes 



Mooney Offers Three Models for 1964 

Mooney Super Mark 21, foreground, with a 200-hp. engine has been added to the Mooney 
Aircraft, Inc. line for 1964, giving the company three models. Included arc the 180-hp. 
Mark 21, center, and the Mark 20D Master, a fixed gear version of the Mark 21. New 
Super 21 has a maximum speed of 197 mph. at 97% power and 2,700 rpm. at 2.500 ft. 
when loaded to 2,200-lb. gross weight. It will cruise at 168 mph. at 10.000 ft. using 55% 
of power. The Mark 21 has a top speed of 182-mph. and cruises at 159 mph. The Master 
has a top speed of 147 mph. and a cruise speed of 127 mph. Mooney is planning to 
increase production 20% in 1964 over the 503 aircraft projected for 1963. 
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From Moon Bounce to AS W 


SOME TECHNICAL HIGHLIGHTS OF A 
DIVERSIFIED YEAR OF RESEARCH 


As an independent, non-profit research organization, 

Cornell Aeronautical Laboratory has, in the past fiscal year, completed or appreciably 
advanced the maturity of over 300 different projects in widely varying areas of 
technology. These efforts included some $18 million in contracted research. 


As reported in the recent "1963 Report on Research," here 
are but a few of our programs: 

Moon-bounce radar echoes using the laboratory's High 
Power (50 megawatt peak) radar were examined for clues 
to the constitutents and shape of the lunar surface. The 
High-Power system also was employed to yield significant 
new information in studies of radar backscatter from the 
ionosphere. 

An investigation in stellar guidance systems was under- 
taken to determine the predictability of stellar-ray distortions 

included experiments in the 48” hypersonic shock tunnel. 

In terrain-following research, an intensive flight program 
was successfully completed with a series of fully-automatic, 
low-altitude flights utilizing the CAL developed AUTOFLITE 
system in a jet aircraft. 

vehicles during reentry to assure antenna survival, satisfac- 
tory coupling to the plasma medium and minimum distortion 
of the antenna pattern. In a similar area, short duration 
hypersonic testing techniques were applied to microwave- 
rocket plume investigations. 

In hypersonics, our research included: investigation of 
non-equilibrium ionization in nozzle flows using interfer- 

studies of variations in missile base-heating for Saturn and 
Centaur stages; initial fabrication of a new shock tube 
designed to produce 40,000 ft/sec at altitudes of 250,000 
feet; and first operational testing in the Wave Superheater — 
the long duration hypersonic tunnel with capabilities up to 
Mach 15 and 8500°R for periods up to 15 seconds. 

CORNELL AERONAUTICAL l 


In AICBM technology, radar discrimination techniques were 
studied for identifying enemy warheads in the presence of 
penetration aids with significant contributions made in signa- 
ture determination and automatic data processing. Analytical 
studies of terminal defense were performed, supported by 
computer simulation emphasizing interceptor trajectories, 
component requirements, and warhead design. 

For the Supersonic Transport, our efforts included a tech- 
nical and economic evaluation of the feasibility of a com- 
mercial SST, the use of our variable-stability B-26 to study 
the handling qualities of a supersonic transport on final 
landing approach, and the design and evaluation of two 
adaptive control systems applicable to such an aircraft. 

The laboratory's ability to perform "cold" radar cross- 
section investigations at model scale confirming full scale 
measurements was furthered by a new precision FM/CW 
range, capable of 3-inch range resolution with a compression 
ratio of about 10,000 to 1. 

In the field of cognitive systems, an elementary automatic 
photo interpretation system was demonstrated using general- 
purpose digital computer programs and a special purpose 
input-output facility. 

Anti-submarine warfare studies included such programs 
as investigations of a data processing system for manned 
aircraft engaged in ASW operations, comparative system 
evaluation of various submarine propulsion and control 
systems, and basic research on adaptive signal detection 
systems. 

BORATORY, INC. of CORNELL UNIVERSITY 


Mail Coupon for 
a Copy of 36 page illustrated 
1963 Report on Research. 
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REPORT NO. 3 


SECRETS OF A TRUE STOL TRANSPORT 


MCDOnilMELL. 



The McDonnell I88E has cross-shaft 
interconnection of the four propulsion 
units. Should an engine fail, the remain- 
ing three engines continue to drive all 
four propellers. Yaw-free total thrust is 
reduced only 17%. Take-off distance is 
increased only 8%. Under normal con- 
ditions. the cross-shafting distributes the 
total engine power evenly to the propellers 


and allows the pilot to control all four 
engines with a single power lever. Cross- 
shafting assures equal thrust from each 
propeller and. upon landing, allows rapid 
application (within one second following 
touchdown) of full reverse thrust without 
fear of yaw. This cross-shafting has been 
proven in the prototype, the Breguet 941. 
Ask the Oflicers who have flown it. 



MCDOIMISIELL 


to be a new industry record. Included 
were 34 Aztec Bs, 11 Apache 235s and 
102 Twin Comanches. Previous Piper 
high delivery mark was in May and 
June, 1960, when 100 twin-engine air- 
craft were delivered. 

Russia’s Aeroflot is considering devel- 
opment of a high-density version of its 
twin-engine An-14 "Pchelka" (Little 
Bee) short-haul transport. Current ver- 
sion of the aircraft seats seven passen- 
gers, and the high-density aircraft would 
seat 9 to 11. 

Dallas Airmotive has received a one- 
year contract to overhaul USAF Pratt 
& Whitney R-1830 reciprocating en- 
gines. The finn estimates the value of 
the contract at SI million. 

Beech Aircraft Corp. total sales were 
up approximately 8% in Fiscal 1963, 
which ended Sept. 30. Sales exceeded 
S73 million, compared with total sales 
of $67,661,887 for Fiscal 1962. Com- 
mercial sales increased more than 12%, 
from $40,333,195 to more than $45 
million, and military and space sales ex- 
ceeded $28 million, compared with 
$27,328,692 in Fiscal 1962. 

Federal Aviation Agency has listed 
new tolerances allowable for aircraft 
entering or operating in Air Defense 
Identification Zones (ADIZs) or Dis- 
tant Early Warning Identification Zones 
(DEWIZs). Time allowance is 5 min. 
from estimated time when entering an 
identification zone or passing over a re- 
porting point and 5 min. from proposed 
time of departure if the flight originates 
within a zone. The latter may be ex- 
tended by reporting to an aeronautical 
facility. Distance tolerances are 10 
naut. mi. from the centerline of the 
route of flight when entering or operat- 
ing within a domestic ADIZ or 20 naut. 
mi. in the case of a coastal ADIZ or a 
DEWIZ. The FAA cautions that air- 
craft failing to meet these tolerances 
may be intercepted for identification. 

First of three Cessna 185 aircraft 
have been delivered to the Costa Rican 
Civil Guard by the United States under 
the Military Assistance Plan. The air- 
craft, designated U-17A by USAF, will 
be used for border and jungle patrol 

First U. S. civil aircraft registry now 
is available from the Federal Aviation 
Agency. The publication, which will be 
updated semi-annually, lists more than 
100,000 aircraft with airworthiness cer- 
tificates issued or renewed during the 
past five years. The registry is available 
from the U.S. Government Printing 
Office, Washington, D. C, 20402, at 
$5.25 per copy. 



Open House 
for Creative Minds 

Completion of RAC’s new research center holds important 
meaning for the organization itself and for the experienced 
scientist or engineer seeking a home for his talents and room to 
grow personally and professionally. 

The research center was specifically designed to stimulate the 
creative intellect and encourage interplay of ideas among RAC’s 
topflight professional staff. The new building also gives RAC 
the additional space demanded by our rapidly increasing respon- 

RAC’s work is scientific problem-solving on a global scale. We 
apply operations research and systems engineering techniques to 
the study and solution of major military problems and related 
technical, political, and economic questions . . . with European 
and Southeast Asia offices to supplement our efforts in this coun- 
try. RAC’s growth has created permanent career opportunities 
of great potential for men and women who hold advanced degrees 
in mathematics, statistics, a physical science, economics, or engi- 
neering. A particularly urgent need exists for systems engineers. 

Problem-solving at RAC is vital, challenging work . . . with 
compensation that is fully equal to the importance of your assign- 
ments. For further information, please send your resume to Mr. 
John G. Burke, Professional Staffing, Research Analysis Corpo- 
ration, 6935 Arlington Road, Bethesda 14, Maryland (residential 
suburb of Washington, D. C.). An equal opportunity employer. 


Research Analysis Corporation 
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WHAT MAKES Alii INSTRUMENTATION CABLE FAIL? 


II can pass inspection perfectly one mi 
and fail miserably the next. Simply m 
factoring it to spec isn't good cno 


Where can it go wrong? At almost 
any point not adequately safeguarded. 
Here are four of the most common trou- 
ble spots : 

(1) Incompatible Plasticizers 

(2) Filler Material 

(3) Component lay-factors 

(4) Shielding 

INCOMPATIBLE PLASTICIZERS A unique 
form of chemical warfare within cable 
materials has fouled more than one mis- 
sile program. Plasticizer materials have 
to be added to compounds to obtain the 
required flexibility. These additives are 
seldom compatible with each other. 
Incompatible plasticizers used in sys- 
tems in contact with each other without 
control may attack each other with dis- 
astrous effects. (As a prime example, 
additives in low temperature neoprene 
jackets are not always compatible with 
the insulating materials.) 

Manufacturers can control plasticizer 
migration problems by selecting proper 
materials and by using suitable barriers 
between components. Many specifica- 
tions make the use of barrier material 
optional and a manufacturer whose 
only concern is price will leave it out. 

Rome-Alcoa, as a result of its wide 
experience with materials, always uses 
barriers where migration could be a 
problem. 

FILLER MATERIALS When spurious signals 
arrive at your display, recording or con- 
trol panel, the fault could be in the 
improper selection of filler material. 
Compatibility between insulations and 
filler materials is of prime importance. 

In the case of some plastics or rub- 
bers, the material's "memory" can cause 
it to shrink disproportionately, creating 
undue stresses internally in the cable. 
This can cause kinking of the insulated 
conductors; electrical failures follow. 

Only experience can tell a cable man- 
ufacturer how to compensate for "mem- 
ory” and how to control compatibility 
in filler materials. Experience in areas 
such as this has given Rome-Alcoa its 
remarkable record of instrumentation 
cable reliability. 
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COMPONENT LAY-FACTORS Conductor 
kinking can also be a result of mistakes 
in the twisting of component conduc- 
tors. Inconsistent tensions and improper 
sequence of lay-up can create uneven 
tensions in the assembled conductors. 

may actually push through their insula- 
tions, causing electrical failures. 

Obviously, these mistakes should be 
avoided during cabling. At this stage in 
cable construction careful, experienced 
workmanship can provide safeguards 
against possible trouble later on. Such 
careful craftsmanship sometimes costs 
a little more, but it can make the differ- 
ence between success and failure. 
SHIELDING Constructed of many ends of 
fine strands, shielding braids are prone 
to having broken and loose ends. These 
can break through insulations and short 
out component conductors. Improperly 
treated, they are the most common 
cause of shielding failures. 

It's cheaper to let such loose ends re- 
main in the braid— but it can also be dis- 
astrous. Experience on thousands of 
such shieldings has taught Rome-Alcoa 
the exact tensions which must be main- 
tained, as well as methods of protecting 

HOW TO AVOID FAILURES No manufac- 
turer can promise you 100% reliability 
at every development stage. But it's 
only logical that the one way to be sure 
of maximum reliability is to have your 
cable planned and manufactured by a 
company with depth of experience and 
a record of reliability in the field. 

Rome-Alcoa is, frankly, one of the 
few companies that qualify. We've been 
designing and constructing these cables 
since their first conception-long enough 
to know what can cause a cable failure, 
and how to avoid it. If you're planning 
to design or install instrumentation 
cable soon, call us. 

booklet titled “Instrumentation Cables, 
Cable A sseinblies and Hook-up Wires." 
In it, we describe instrumentation cable 
constructions, production, military 
specifications and our qualifications: 
For your copy, write Rome Cable Divi- 
sion of Alcoa, Dept. 26-1 13, Rome, N.Y. 


I ALCOA 


MANAGEMENT 


Lockheed Chairman Says Industry 
Has Problems but Remains Sound 


New York investment circles are quiz- 
zically eyeing the health of the aerospace 
industry. Facing this climate in a recent 
appearance before the New York Society 
of Security Analysts, Courtlandt S. Cross, 
chairman ol the board ol Lockheed Aircraft 
Corp., recently evaluated the pros and cons 
of the industry's outlook. Excerpts of bis 


n follow: 
Most of you 
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Arthur' D.” Little (AW 
Together with a Stanford Research institute 
evaluation published about the same time 
(AW June 10. p. 179), this report did not 
find the industry's situation untenable. The 
studies pointed out some trends which if 
not arrested could mean trouble in the next 
decade. But they also mentioned many 

As is frequently the case, the more crit- 
ical and spectacular parts were picked up 
the headlines. And the timing w 
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thc partial atomic test ban agreement. 
: do not agree with the gloomy reports 
nit the future of the aerospace industry, 
r with the newspaper writer who pre- 
ted onr industry would “find itself with 
plants down." Or with that magazine 


ing for the race to the moon." 

I want to tell you what I think the ap- 
parent easing of cold war tensions means to 
our industry. Many people today are sin- 
cerely concerned about trie enormous com- 
plex of aircraft, missile, space, electronics. 

other companies comprising the defense and 

stock prices nave reacted recently it seems 
certain the financial community you repre- 
sent has shared this concern. 

All of us realize the United States is 
passing through a period of readjustment. 
We are coping with changing international 

at home, a rc-cvahiation of our goals in 
space, and perhaps even a reassessment of 
tlie best way to achieve national security. 
Yet to extrapolate these readjustments into 
disaster for the aerospace industry is to mis- 
interpret their significance, misconstrue the 
technical nature of our industry’s products, 
overlook the realities of the present world 
situation, and ignore the more responsible 
projections of what the future holds. 

The fact remains that the Communists 
still hold Cuba and are making gains else- 
where in Latin America. The wall still di- 


vides Berlin. A war still goes on against the 
Communists in Vietnam. There are still 
tensions between Israel and the Arab na- 
tions. between Red China and India, and 

Now, I’m well aware of the hazards of 
one in my position speaking out boldly on 
this subject. He is apt to be accused of self- 
interest war mongcring, representing a 
powerful, self-serving munitions industry, 
and other similar motivations. Nevertheless, 
we have analyzed conditions as best we can, 


and I intend t 
After all, w . 
of world peace. We don’t relish the i 
stant tensions of the cold war and the hu- 
man suffering and costs of repeated local 
wars. We, too, are taxpayers and we want 
to sec a reduction in the tax load needed 
to pay for national security. We are ready 
to assume whatever sacrifices, individual or 
corporate, that may be required to assure 
a more peaceful world for ourselves and our 
children ai ’ ’ ' " ' 




;. Tlie path t 
it has b 


the past, the path of strength rather than 

Such strength cannot be static. It can- 

vided bv an arsenal of weapons. And this 
applies ‘to "cold" as well as ’’hot” war 
weapons. Nor can we sit by the side of the 
road with this arsenal and watch the pa- 
rade of advancing technology and changing 
international requirements pass us by. 

Arguments about “overkill," or excess of 
destructive capacity, arc beside the point. 
It is not only a question of having enough 
defense capability but of having the right 
kind to meet any situation that might de- 
velop. This means continually i ’ 


very, v 


Simply 

reason ala 
curity effort, 


decide that o 






this 


it behind a Maginot 
t might be adequate today but would 
collapse under newer technology tomorrow. 
I cannot believe this nation will ever be 
foolish enough to allow itself to be over- 


We in the aerospace industry have rea- 
lized for a long time, of course, that the 
upward spiral of defense and space spend- 
ing could not go on indefinitely. Our plan- 
ning and forecasts long have shown a flat- 
tening of the defense expenditure trend, 
but a continued rise in expenditures for 
space. They still do. 

We have long recognized the possibility 
of limitations on nuclear testing. Since the 
actual test ban agreement, we again have 
studied probable trends and compared them 
with the government’s own budgets and 
forecasts and recent surveys of independent 
organizations. They all point to a continued 


ft 


[ How high is ' 
l your goal? 


CRITERIA AND REQUIREMENTS 1 


TESTING 


ADVANCED PROJECTS 


and several years of applicable 


ENGINEERING AND SCIENTIFIC 
EMPLOYMENT 
12214 LAKEWOOD BLVD. 
DOWNEY, CALIFORNIA 

SPACE AND INFORMATION 
SYSTEMS DIVISION A 

NORTH AMERICAN AVIATION ASTA 
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ELECTRICAL 

ENGINEERS 

Melpar's Engineering Divi- 
sion has immediate need 
for engineers in the areas 
noted below. These open- 


Senior Engi 

unusual opportunities for 
advancement for recent 


wave filters, ultrastable pro- 
grammable oscillators and 
dual and triple channel bal- 


SYSTEMS DESIGN 

For the logic design of 
digital equipment, specify- 
ing necessary digital/analog 
interface equipment, the 
analysis of real-time flight 
simulation systems and 
the design of analog com- 
puter systems for flight 
simulators. 

ANTENNA DESIGN 

Working with modern tech- 
niques of achieving narrow 
beam, low side-lobe, d/f 
antennas in the microwave 
region. Must have a strong 
theoretical background, 

PROGRAMMING 

To write and debug pro- 
grams for fixed-point real- 
time computers to be used 
with special purpose digital 
and analog equipment for 
the real time simulation of 
aircraft. 


John A. Haverfield 


MELPAR?inc. 


high rate of defense and space spending— 
although governmental agencies will give 
even closer scrutiny to all objectives and 

Governmental purchases of the things our 
industry sells— airplanes, missiles, space ve- 
hicles, electronics, rocket fuels, instruments, 
ships, and related services— already exceed 
S20 billion a year. The defense appropria- 
tions bill passed by Congress and the space 
bill now before Congress arc under the to- 
tals requested by the President. But they 
provide funds to continue this rate of ex- 

To be candid, passage of appropriations 
bills does not guarantee a level of procure- 
ment. Some individual projects can be 
modified, stretched out. or cancelled. Yet 
steel, automobiles, and other industries have 
their high and low periods and setbacks for 
individual lines or models. 

of government aerospace purchases does not 
guarantee a market for Lockheed— or North 
American, Grumman, or any other individ- 
ual company or individual project. We look 
for even stronger competition among com- 
panies seeking to maintain and expand their 
markets. Aerospace companies can expect 
dips such as they have had in the past. But 
in the long term we expect a continuing, 
substantial government market for which 
we can compete. 

There can well be changes in the direc- 
tion of this spending. Our country is trying 

ing and strengthening our capacity to meet 
" continuing Communist threat. Should 
do more to prepare for limited war? 
Should we step up our development of sur- 






who 


of aircraft companies after World War 2. 
Yet in 1946 the industry built more than 
1,000 military airplanes,' and its sales in 
1947 were five times that of prewar 1939. 

We remember predictions of aircraft in- 
dustry declines in the late 1940s-untd the 
Berlin airlift showed the need for modem 

^W^remem^'" forcSts of a decline in 
our industry after the war in Korea. Yet 
our industry's sales the following vear were 
four times the pre-Korean level. 

We remember those who predicted the 
phasing out of military airplanes in the 
mid-1950s as long-range missiles became 
perfected. The fact is that spending for air- 
craft did start downward in 1958, but it 
has remained at the high level of S7 billion 
a year since 1961. And we remember those 
who opposed experiments in space — until 
the first Sputnik and later Russian achieve- 
ments showed their value. 

there is a danger in some of the predictions 
sve have heard in recent weeks. These pro- 
of the role companies like ours play in sup- 
port of national security. Such statements 
can actually damage the industrial teams 
on which the United States relics for its 
national defense. 

Every time our industry has passed 
through one of these periods of a seemingly 
lower need for our products, we have en- 
countered difficulty in attracting college 



XC-142A Nose and Mid-Section Mated 


Nose section and mid-section of the first XC-142A V/STOL cargo transport were mated 
recently at the Ling-Tcmco-Vought plant in Dallas. Two sections were assembled separately 
and moved to the mating jig where they will undergo additional installation work. XC- 
142A is scheduled to make its first flights in Dallas next summer. Note framework for 
access door, in center of the fuselage. 
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Here, at Lockheed Missiles & Space 
Company's Space Communications Lab- 
oratory, scientists are re-investigating the 
possibility of using the moon to facilitate 
earth communications. Possibilities for 
the use of the moon as a relay station for 
earth-to-earth communications have been 
largely neglected because the moon's 
shape and rugged surface greatly dis- 
torted a return signal. But Lockheed 
research into the extension of communi- 
cations on difficult communication 
channels, using techniques applicable to 
dispersive time variant channels, is mak- 
ing significant inroads into this problem. 

Another area receiving intense study at 
Lockheed is satellite tracking of deep 
space probes. Since tracking accuracy 


depends greatly on stations being as far 
from each other as possible, while retain- 
ing line-of-sight communications, Lock- 
heed is studying the use of two earth- 
orbiting satellite tracking stations, 8000 
miles apart. Not only would great accuracy 
be gained by the separation, but it would be 
further enhanced by the positioning of the 
stations above the earth's atmosphere, 
thus eliminating atmospheric distortion. 

Examples of other research projects 
being pursued by Lockheed in the com- 
munications area include: Random mul- 
tiplexing, satellite readout techniques, 
scatter communications, radar mapping, 
submarine tracking, modulation of optical 
energy, communications over multipath 
channels, and learning systems. 


LOOK AT LOCKHEED. . . AS A CAREER 

Consider Lockheed's leadership in space 
technology. Evaluate its accomplishments 
—such as the Polaris missile and the 
Agena vehicle's superb record of space 
missions. Examine its outstanding advan- 
tages— location, advancement policies, 
creative climate, opportunity for individual 
recognition. 

Then write for a brochure that gives 
you a more complete Look at Lockheed. 
Address: Research & Development Staff, 
Dept. M-43A, P.O. Box 504, Sunnyvale, 
California. Lockheed is an equal oppor- 
tunity employer. 

SCIENTISTS & ENGINEERS: In addition 
to positions in the research and develop- 
ment of communications and optics, 
other important openings include: Inertial 
guidance . Orbit thermodynamics . 
Electromagnetics • Mission & trajectory 
analysis • Gas dynamics • Chemical and 
nuclear propulsion • Systems engineering 

LOCKHEED 

MISSILES S. SPACE COMPANY 

Sunnyvale, Palo Alto, Van Nuys, Santa Cruz, 
Santa Maria, California • Cape Canaveral, 
Florida • Huntsville, Alabama • Hawaii 


LOOK AT LOCKHEED IN SPACE COMMUNICATIONS: 

Where outstanding successes have created aerospace leadership 
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The A nsco Family ofLinatrace Oscillograph Recording Papers 


High writing speeds or low— GAF Anseo has 
a complete line of Linatrace* papers with 
emulsion speeds and paper weights to meet 
every recording application. And they fit aU 
standard closed magazine recorders! 

Ansco Linatrace papers give extremely 
high contrast trace lines . . . enable data re- 
duction personnel to make fast and accurate 
readouts of multi-tracings. What’s more, re- 
liable dimensional stability minimizes the 
chance of false measurements even under high 
humidity conditions. 


Choose the right Ansco Linatrace paper to 
suit your recording application: 

R-4 Medium Speed • A-3 & A-4 High Speed 
N-3 Extra High Speed 

Ask your Ansco industrial representative 
for full details. Or write: General Aniline & 
Film Corp., Dept JT, Binghamton, N. Y. 


JlAnsco 

_ PHOTO PRODUCTS OF 
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graduates and professional employes to work 
for us. Carried to extreme, such state- 
ments could induce some of our highly 
trained people to leave us. Our teams of 
scientists, engineers, technicians, adminis- 
trators. and craftsmen have been assembled 
and have gained experience at great effort 
and expense. To scatter them could ulti- 
mately be very costly to our nation, not 
only in money hut more particularly in our 
ability to respond to a sudden or sustained 
national emergency. 

As 1 have said, the motives in my mak- 
ing this talk today can easily be miscon- 
strued. Ours is not the responsibility of 
determining how many atom bombs or air- 
planes or missiles arc needed to assure the 
protection of our nation. Neither is it our 
responsibility to tell government how fast 
and far it should go in its space programs. 
But we do have a responsibility, we think, 
to make clear the dangers of stop-and-go 
procurement, long lead times in developing 
and producing complex defense ss stems, 
and dangers of not keeping up with advanc- 
ing technology. 

Gradual Reduction Proposed 

. , , The U. S. proposal to the 1 "-nation 
disarmament conference in Geneva last year 
listed 15 steps. 

The test ban agreement has accomplished 
only a part of step one. 

Columbia University Professor Emile 

Benoit, consultant to the U. S. Arms Con- 
trol and Disarmament Agency, has pub- 
lished a long series of recommendations in 
his book, "Disarmament and the Econ- 

He proposed a gradual reduction in 
arms spread over 12 years. This would still 
lease spending for defense and space articles 
at more than $10 billion a year in 1977. 
So far as we can determine, planners in 
Washington arc talking of relatively small 
cuts — not the immediate disarmament you 
might think is imminent from reading press 
accounts. 

... I do not agree with the financial 
writer who said “the airplane and missile 
business is dying on the vine these days.” 
And 1 do not agree with those who have 
said there arc no new major defense pro- 
grams coming along. 

More Opportunities 

The fact is that never in the history of 
my company have we been offered as many 
opportunities to propose and bid on new 
projects in the fields of aircraft, missiles, 
space, and related areas. And I don't mean 
just small study contracts, but projects of 
great magnitude — many with dollar poten- 
tials running into hundreds of millions. 

. . . Now where do we stand in our efforts 
to diversify? 

. . . Currently our diversification goals 
would enlarge the non-defense part of our 
business through internal product develop- 
ment and acquisitions. We have made 
entries into many new fields, most of them 
relatively small but many with promise for 
the future. 

I would, of course, be less than frank if 
I did not admit that we have difficulties ex- 
panding these activities and introducing 
others. Aerospace companies have become 
so specialized that diversification into other 
areas is hard. Our emphasis on science and 


(^Autonetics 

..where creative thinking anticipates the electronic future 


Systems 

Ballistic 

Systems 

Tactical 

Avionics 

Systems 

Command 


Autonetics seeks experienced electronic systems engineers, 
operationsanalysts, and technical specialists forassignments 
embracing a broad spectrum of activities ranging from the 
conceptual design of strategic weapons delivery systems 
and operations analysis to systems integration, simulation, 
component selection and interface definition. 

Requires BS or MS degree and a minimum of three years 
experience, or PhO degree in Engineering, Physics, Operations 
Research, or Applied Mathematics. Prefer education and 
experience in such areas and disciplines as Control System 
Synthesis, Computer Design, Trajectory Analysis, Informa- 
tion Theory, Communications, Radar Guidance, Noise Theory 
or Statistics. 

of opportunities commensurate 

interests, send inquiry or com- 

. .. to: Mr. A. 1. Romano, Professional Employ- 


@ Autonetics 


PROJECT: F-lll and other Aerospace Programs 


MAJOR ASSIGNMENTS open in: 


PROPULSION AND THERMO DESIGN 


RELIABILITY DESIGN SURVEILLANCE 


General Dynamics/ Fort Worth has immediate requirements in 
the areas described above. For a confidential review of your 
qualifications, please submit resumes or letters of inquiry to 
J. 8. Ellis. Industrial Relations Administrator-Engineering, 
General Dynamics/ Fort Worth. P. 0. Box 748, Fort Worth, Texas. 
An equal opportunity employer. 

GENERAL. DYNAMICS | FORT WORTH GIIIIIIIID 
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Engineers and Scientists 


You can Invest Your Future In 



e PLACE with SPACE for everything 


Artist's sketch looking through double doors of Material Sciences office and Laboratory Building 


Space — new space for Engineering and Scientific 
Research will be provided in the Lockheed- 
Georgia Company Research Center scheduled 
for occupancy by mid-year 1964. This facility, 
on its 45-acre site, will add to the present 507,000 
sq. ft. of Engineering and Research space. 

Some of our current projects include work on 
space vehicles, nuclear products and research, 
RIFT ... the reactor in flight test program . . . 
and research in the fields of avionics, mathe- 
matics, systems, cryogenics, operations and ma- 
terial sciences. High on the list of many other 
programs is the development of the Humming- 
bird, a jet vertical takeoff and landing aircraft. 
Intercontinental C-130 Hercules transports are 
coming off the line at an all-time high rate. Add 
to this the JetStar ... the development of the 
new C-141 StarLifter jet transport and its civilian 
counterpart, the Lockheed 300, and add ad- 
vanced programs such as the proposed CX4 — 
and VTOL cargo aircraft, and you can see that 
your future’s here if you want it. 


Openings in the fields of: Aircraft Struc- 
tures (Basic Loads, Strength Analysis, 
Fatigue Analysis, Ground Dynamics, 
Weights) . . . Flutter and Vibration . . . 
Sound and Vibration . . . Aircraft Research 
Engineering . . . Flight Test Engineering . . . 
Aerodynamics . . . Operations Research . . . 
Preliminary Design . . . Reliability and Sys- 
tems . . . Thermodynamics . . . Propulsion 

Send complete resume, in confidence, to: 
Thomas I. Thrasher, Professional Employ- 
ment Manager, Lockheed-Georgia Com- 
pany, 834 West Peachtree Street, Atlanta 8, 
Georgia, Dept.RR-75. 

Lockheed-Georgia Company 

A Division of Lockheed Aircraft Corporation 
An equal opportunity employer 
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research, complete reliability, careful test- 
ing, and detailed check-outs is not appro- 
priate for building toys. 

Nor can our scientists and specialized 
engineers, craftsmen, and manufacturing 
men be transferred quickly into other work. 
I had quite a discussion with the head of 
our Missiles & Space Co. over the distinc- 
tion between missile and satellite scientists 
and why they can't be easily shifted from 
one job to the other. To move our teams 
from the precise and complex work they ate 
doing to building washing machines or 
wheelbarrows would destroy the national 
asset that has given our nation the leader- 
ship and security it now enjoys. 

Security Needs 

We in the defense industry have built 
our companies to serve the government’s 
security needs. The government’s surveil- 
lance of our every move has required an 
overhead structure that has tended to make 
us non-competitive in other fields. We’ve 
been discouraged by our customer from 
shifting capable people or facilities into 
nondefense channels, and we’ve had our 
advertising, merchandising, and commercial 
product development costs disallowed. 
We've worked under rigid profit formulas 
that have restricted our branching into new 
fields. 

It is possible for us to apply our capital 
and, on the surface at least, produce a more 
diversified company. But this would not 
significantly help solve problems of idle 
work forces or facilities in the event of gov- 
ernment cutbacks. Two aerospace com- 
panies, for example, have acquired large 
nondefensc companies. But these acquisi- 
tions could not possibly provide a substan- 
tial opportunity for the employes and plants 
that might be idled in a sudden or drastic 
cutback. Rapid redirection of a company 
built to serve the needs of a government 
would be impossible— just as rapid redirec- 
tion of a commercially oriented company to 
military production is exceedingly difficult. 

We in aerospace recognize the unique 
character of our work force, skills, and fa- 
cilitics-our limitations as well as strengths. 
We believe there will be a sustained need 
for our services in the years ahead— for con- 
tinued production of weapon systems still 
vitally needed: unproved svsrems to incor- 
porate new technology; new systems to fill 
surveillance, inspection, and other needs; 
and systems to fit changing international 
conditions. 

Requirements Continue 

These needs are not disappearing. Nor 
are they likely to lessen substantially in the 
next few years. And it is vastly important 
to the nation that the unique and essential 
competences of the basic aerospace industry 
be preserved, 

Perhaps equally important there are 
major civilian pursuits where massive engi- 
neering competence typical of aerospace 
companies is needed— large scale construc- 
tion, mining of the ocean floor, sea farming, 
further air and space travel, integration of 
transportation systems, revitalizing of the 
merchant marine, improved communications 
and weather forecasting, nuclear electric 
power, salt water conversion, air traffic 
control systems, air and water pollution con- 
trol. 


Such things as these, of course, are some 
time out in the future, and to some they 
may seem visionary. But on reflection it 
is possible they may be no more so than 
was the concept of the earth satellite 10 
years ago. 

They are fields where joint govemment- 
industry planning and programs can be 
fruitful in helping mankind, making use of 
the scientific and engineering resources of 
defense industries, and at the same time 
mitigating the consequences of future cut- 
backs in defense production that may 

We arc well aware of the problems that 
confront our company and our industry as 
the nation appraises ever-changing world 
conditions. As I have tried to say before, 

program reviews and revisions. But sve ex- 
pect the consequences of these to be short 
lived relative to the long tenn future of 
this industry. 

Industry's Future 

In this situation we do not want to ap- 
pear complacent or over-confident; nor do 
we wish to appear callous or self-serving. 
On the contrary, as a major element of our 
nation's security and economy, we feel it is 
particularly incumbent upon us to look at 
the facts squarely and to speak and act as 
onr best judgment dictates. I can only say 
that we have studied the situation without 
prejudice. 

On the basis of these studies, while fully 
cognizant of the myriad problems ahead, 
we cannot share the views of those who 
see nothing ahead for our industry but 
adversity and decline. . . . 


Nevada Blast Begins 
Test Detection Effort 

Washington— Atomic Energy Com- 
mission and Defense Dept, launched a 
nuclear detonation program to perfect 
detection of underground explosions 
with a 12-kiloton device exploded in a 
remote, earthquake-prone area of Ne- 
vada Oct. 26. 

The test, called Project Shoal, was 
the first detonation exclusively for the 
Vela-Uniform underground detection 
program. Other research findings on 
nuclear seismic signals, and how to dif- 
ferentiate them from earthquake and 
other natural phenomena, have been 
obtained from tests conducted primarily 
for weapons development (AW Mar. 
11, p. 203). 

The detonation took place 1,200 ft. 
underground in a granite formation of 
the Sand Springs Mountain Range, 
about 28 mi. east of Fallon, Nev. The 
site was selected because its earthquake 
activity will afford a basis for seismic 
signal comparisons. 

An Atomic Energy' Commission-De- 
partment of Defense announcement 
said that the experiment ‘‘apparently 
was conducted successfully, although it 
will be some time before scientists can 
assess all the results.” 
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Mission: 

Advance aerospace technology and adapt it into aerospace systems 
to accomplish Air Force objectives 


The AIR FORCE SYSTEMS COMMAND has responsibility for 
the research, development, production, and procurement 
actions necessary to acquire complete aerospace weapon and 
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lems are legion, their nature the most advanced and sophisti- 
cated. Their solution demands outstanding ability. 

AFSC employment benefits include patent protection for inven- 
tions, opportunity for advanced study, authorship credit on sci- 
entific papers, honorary, academic and cash awards, promotion 
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OPPORTUNITY FOR 
CAREER-MINDED 
ENGINEERS: 


Lolaris 

SYSTEMS 

ACTIVITY 


The Applied Physics Laboratory, 
The Johns Hopkins University, 
has prime responsibility for the 
operational evaluation of the Po- 
laris weapon system, including 
navigation, fire control, launcher, 
missile, and submarine. 


BOEING OPENINGS 




ON SATURN S-1C 


Boeing has primary developmental, 
building and test responsibility for 
NASA’s S-1C Saturn V first-stage 
booster. Aero-Space Division’s Saturn 
Booster Branch has immediate, long- 
range openings offering professional 
challenge and rapid advancement to 
graduate engineers and scientists. 

This rapidly expanding program pro- 
vides unique advancement advantages 
and ground-floor opportunities to 
physicists, mathematicians and engi- 
neers with the following specialties: 
electrical/electronics, propulsion, 
structural design, systems test, manu- 
facturing, tooling, facilities, aerody- 
namics, cryogenics and high vacuum 
technology. 


levels of education and experience. 
Minimum requirement is a B.S. degree 
in any applicable scientific discipline. 
Boeing pays travel and moving allow- 
ances to newly hired personnel. 

Saturn assignments are in New Orleans 
as well as in Huntsville, Alabama. Other 
missile and space programs at Boeing’s 
Aero-Space Division include the solid- 
fuel Minuteman ICBM and X-20 Dyna- 
Soar boost-glide vehicle. 

Send your resume to Mr. L. Wendell 
Hays, The Boeing Company, P. 0. Box 
26088 - AXG, New Orleans, Louisiana 
70126. An equal opportunity employer. 


Several electronics engineers and 
physicists on all levels are ur- 
gently needed to evaluate per- 
formance and reliability of 
equipment operated in its natural 
environment, to study the equip- 
ment and decide when abnor- 
malities exist, and to execute 
corrections on the spot or collect 
data for analysis. Results of this 
program assist those responsible 
for planning the national weapon 
deterrent system. Your work will 
be conducted at A PL's modern 
facilities in suburban Washing- 
ton. D. C. Some travel to Cape 
Canaveral will be required. 

Direct your inquiry to: 

Mr. W. S. Kirby 
Professional Staffing 

The Applied Physics Laboratory 
The Johns Hopkins University 

8667 Georgia Avenue, Silver Spring, 
Md. (Suburb of Washington, D. C.) 


Salaries 


■ mensurate with all 
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LUNAR LANDING 
AND RENDEZVOUS 

THE GREATEST 
TECHNICAL CHALLENGE 
OF OUR TIMES 



The lunar orbit accomplished, the time for the lunar landing is now approaching. One astronaut is in the 
command module, two are in the LEM. The LEM is uncoupled from the Apollo. Its descent-engine and reaction 
control gas jets are fired to bring it into its planned descent path to the surface of the Moon. At about 1000 feet 
above the surface, the astronauts perform a flare-out maneuver to kill their forward velocity. Final inspection to 
determine the acceptability of the landing site is made during a brief hover and the LEM is lowered gently to the 
surface. The historic moment has arrived. 

Ranking among the greatest endeavors of our times, the LEM and other space programs at Grumman are cre- 
ating unprecedented opportunities. The work atmosphere, as befits the program, is challenging and rewarding. The 
cross-pollination of ideas from a dozen disciplines will inevitably hatch new and better ways to accomplish the 
objectives . . . just the climate for the engineer or scientist seeking a professional 'lift'. If you are qualified, why 
not talk to us about a place in this program. Specific opportunities exist for: 



^GRUMMAN 

AIRCRAFT ENGINEERING CORPORATION 
Bethpage • Long Island • New York 
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LETTERS 


Air Taxi Service 

As one of the older (1949) scheduled air 
taxi operators, I cannot agree with the 
writer of "Part 45 Operators 3 (AW Oct. 7. 

p. 186). 

The primary purpose and intent of occa- 
sional or scheduled air taxi service is to sup- 
plement the certificated carrier service by 
feeding into and out of certificated points. 
Some ill-advised and over-ambitious opera- 
tors have twisted this scheduled air taxi 
regulation into a free-for-all authority to pro- 
vide anything up to transcontinental sched- 
uled service. 

It is my personal opinion that the inau- 
guration of scheduled air taxi service over 
the routes of certificated carriers, especially 
local service carriers, and in direct competi- 
tion with them, is economic suicide and 
should be further restricted. Some thought 
should be given to the rescinding of Part 
298 and then requiring an air taxi operator 
to apply for an exemption order to permit 
scheduled air taxi over each specific route. 
This would provide some control of present 
ridiculous air taxi competition and discour- 
age every Tom, Dick, or Harry who can af- 
ford a light aircraft from starting his own 
airline. To permit scheduled air taxi opera- 
tors to divert revenue from certificated car- 
riers in direct competition, and then to pay 
the certificated carriers additional subsidy to 
offset this diversion, is ridiculous. There are 
many communities failing to generate suf- 
ficient traffic to justify certificated local 
service and even more with no service at all 
to connect them with the trunk or local 
service points. Here lies the opportunity 
for a needed and profitable small scheduled 
air taxi service in keeping with current regu- 
lf some of these over-ambitious air taxi 
operators don't stop thinking so big, they 
are going to find there is a lot of money in 
this scheduled air taxi business, because they 
arc going to put it there. 

John C. Van Arsdale 

Provincetown-Boston Airline, 'Inc. 

Provincetown, Mass. 

TFX Conflict 

ripps' ash-sti 

. , ,11 probably 

ignite the already much-belabored TFX 
question, it might create some interesting 
hotspots in other areas. 

I imagine there are many readers who 
would be curious to see Mr. Pripps' figures 
and sources of information in his unfavor- 
able comparison of the B-52 with the YB-60, 
and the B-51 with the B-47. The only fig- 
ures I have seen gave the B-52 a decided 
edge over the YB-60 in both speed and alti- 
tude due to the YB-60’s lower power/ weight 
ratio. In this respect it would be interesting 
to note that the B-52 was largely an out- 
growth of the 630-mph B-47, while the 
YB-60 stemmed from the addition of jet 
engines, swept wings and tail to the fuselage 
of a B-36D, a piston-jet bomber with a top 
speed of only 435 mph with all 10 engines 
at full throttle. 

Regarding the B-51— wasn’t that originally 


designed for a close support role that is now 
being filled by the English Electric-Martin 
B-57, not the Boeing B-47? A strategic 
medium bomber, the B-47 had more than a 
10 mph speed advantage over the B-51. 
could carry 8,000 lb. more in maximum 
bomb load than the B-51, not to mention 
other advantages in both range and altitude. 
But since these bombers were designed for 
different roles, the reason for their com- 
parison eludes me. 

It would seem that we got our money’s 
worth in performance even back in the 
1950s. The same choices of the B-52 over 
the YB-60, the B-47 over the Martin B-48 
(rather than the B-51) would surely still be 
made had cost-effectiveness been in use at 
the time. 


ALPA vs. CAB 

Your article (AW Oct. 21, p. 52) con- 
cerning the Eastern Air Lines DC-7 accident 
at Idlewild last November fails to adequately 
point out the real significance of the differ- 
ence in opinion between the CAB and 
ALPA as to its cause. 

The CAB's conclusions presume that the 
crew did not follow approved procedures and 
that, if it had. the accident could not have 
occurred. It docs not point out that in 
executing a missed approach from a height 
of 25’ out of a sink rate of 600’ per minute, 
the pilot would have had only 2i sec. in 
which to evaluate an unexpected situation, 
make his decision, complete the transition 
from visual to instrument reference, and 
maneuver the airplane into a positive climb- 
ing configuration, A USAF Medical Safety 
Div. study conducted a few years back pro- 
duced the following data regarding human 

Time from eye image to brain . . . C 

Recognition time of brain 1 


Decision time to muscle. . 
Muscle reaction time 


. 5.0 sec 


Total reaction 
Obviously a successful pullout under these 
circumstances, approved procedures i ‘ 
withstanding, would have been virtually 
possible. 

In addition to effectively maligning a fine 
proven professional pilot and recognized 
safety authority, the tragedy of the Board's 


isonmg 


s that 


: fails t. 




with the real catalysts of 
always lurk around the scene or an accident. 
Also it fails to acknowledge the existence of 
the "coffin-corners'’ and "mousetraps" that 
are inherent in this business and from which 
there is no escape no matter how scientific 
the procedure nor how skillful the pilot. 
Further, it does not countenance the fact 
that the professional airline pilot’s judgment 
and ability to avoid these traps is no better 
than the information he receives. In this 
case, he was just plain misled as to the con- 
ditions that actually existed at the most 
critical stage of his approach. This accident, 
along with the Slick crash in San Francisco, 
bears mute testimony to the fact that, while 
the pilots and planes may be capable, the 


total climate for safety surrounding low ap- 
proaches. where there is little or no tolerance 
for error, is far from inviting. 

In order to insure that Ed Bechtold, his 
passengers and Crew have not died in vain, 
it would seem prudent to at least pause in 
the present headlong rush toward all weather 
flight operations and re-evaluate the margin 
of safety afforded by present operating limits 
and procedures. Further, the role of faulty 
weather reporting, slippery runway surfaces, 
short runways, wind shears, excessive cross- 
wind and downwind components, deceptive 
lighting, instrument limitations, guidance 

to navigation and crew fatigue, to mention 
a few well known factors which can be the 
difference between a safe operation and an 
accident, need to be objectively reassessed. 

lastly, the CAB could much better serve 
the cause of air safety with justice by 
properly identifying these real causative 
factors in aircraft accidents and reporting 
them in their true perspective rather than 
monotonously reconstructing the same old 
crude cross upon which to nail the pilots 
after they arc already dead! 

D. W. Richwine 
Airline Pilot 
Kansas City, Mo. 

Electronic Capacitors 

You deserve compliments for your article 
"Competition to Tighten in Semiconduc- 
tors’’ in the Sept. 23 issue (p. 56). It might 
be quite worthwhile for you to research and 
publish a similar article on electronic capaci- 
tors— particularly tantalum types. While the 
semiconductor market over-all is much 
larger, electronic capacitor manufacturers 
are undergoing the same type of problems, 
particularly in the solid electrolytic porous 
anode tantalum types. Also, microcircuits 

ponents in the electronic capacitor industry 
but there has been very little published con- 
cerning this field. 

Your reporting is informative and alert. 
We look forward to each issue. 

G. W. Fiske 
Manager-Marketing 
Electronic Specialty 
Capacitor Product Section 
General Electric Co. 

Irmo, S.C. 

Concorde Delivery 

Just for the record, in view of statements 
in Aviation Week on Sept. 30 and Oct. 
14 — the Concorde delivery program has not 
“gone back" to 1970. The timetable re- 
mains as originally announced, i.e. — pro- 
totypes in 1966 and early 1967. two pre- 
production aircraft in 1968 and delivery in 
1970. 

I think Aviation Week and through 
Aviation Week, Mr. Bain, confused the 
two 1968 pre-production aircraft with the 
production delivery aircraft of 1970. 

Charles Gardner 
Publicity Manager. 

British Aircraft Corp., Ltd. 
Weybridge Surrey 
U. K. 
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EARLY BIRD 


With Collins IFF transponder . . . ready before FAA / DOD deadlines . . . you can over- 
come flight traffic delays and be identified by your friends. 

Collins new IFF (Identification — Friend or Foe) Transponder, the only production IFF 
meeting all FAA/DOD requirements, assures ready identification on ground surveillance 
radars and complete compatibility with the U.S. traffic control. This will improve identifi- 
cation in crowded tactical situations and permit more rapid handling in the heavy traffic of 
the U.S. air traffic system. O Collins can offer quantity delivery of its IFF transponders early 
in the spring — a full nine months ahead of the January 1965 target for implementation 
of the IFF/ATC Beacon requirements. O The new design uses solid state components in all 
circuits and an improved final transmitter tube. This assures greater performance reliability 
and higher probability of mission success. It also reduces equipment weight, size and power 
drain, facilitating installation in aircraft ranging from helicopters to high performance 
jet aircraft. Transponder functions include 
automatic altitude reporting capability, 

4096 codes on mode 3/A, circuit compat- 
ibility for the secure mode, three-pulse 
sidelobe suppression, modes 1, 2, 3 and C, 
emergency code and identification pulse. 



COLLINS 
RADIO COMPANY 
Dallas • Cedar Rapids 
Los Angeles • New York 
International Division, 
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every 



SIZE 


every STYLE 


* m> MILITARY Am AIRCRAFT INDUSTRY 
every ^ tOFi LOCKNUT STANDARD 


every 


every 
every 



( incl. MS, NAS, AN, ORD) 


TENSILE LOAD 

(125,000 ps/ to 300,000 psi) 

TEMPERATURE EXTREME 


(-320° F. to 2000° F.) 


m TIME! 


there’s a lightweight Elastic Stop ® nut 
to reliably assemble everything skyward bound 



Aerospace fasteners your problem? Check first with 
ESNA. Providing all kinds of fasteners for the aircraft 
industry’s unique assembly problems has been ESNA’s 
specialty ever since we originated the earliest self- 
locking fasteners. And when sophisticated avionic 
equipment and aerospace structures demanded minia- 
turized, lightweight designs, ESNA engineered and 
produced a complete line of reduced dimension thin- 
metal stop nuts. 

Keeping up with your needs isn’t enough— anticipating 
them is our business. That’s why our inventory of more 
than 80,000,000 lightweight, reduced-dimension Elastic 
Stop nuts represents the greatest variety of shapes, 
range of sizes and tensile and temperature capabilities, 
to be found in the locknut industry. 



Availability? Sure, any time, any place you need 
them. That’S because ESNA maintains four strategi- 
cally located stockpiles as far apart— or as close to you 
—as: Antwerp, Belgium; Union, New Jersey; Kansas 
City, Missouri and Beverly Hills, California. 

We’ve illustrated only a few of the fasteners ESNA 
produces and stocks as standards. Want to see the rest? 
Write for a copy of the new, complete visual index of 
ESNA self-locking nuts. Dept.S79-1125. 


ELASTIC STOP NUT 
CORPORATION OF AMERICA 

2330 Vauxhall Road, Union, New Jersey 




